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(57) Novel prtetinamycin llg dcnVatIv«s hay* the formula: 




in which R denotes a substituted alkylthlo radical, a radical of formula Het-S-, a dialkylamino radical, a radical of formula 
r-S- where r\ is a substituted alky) radical or a heterocyclic radical and n is 1 or 2 or an alkylammo radical. 

These compounds have useful antibacterial activity. 
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"KEW COMPOSITIONS OF MASTER" 
This invention relates to pristinamycin II B derivatives, 

their preparation, and compositions containing them. 

The present invention provides new pristinamycin 

II„ derivatives, of the formula: 




in which Rj denotes 

1. an alkylthio radical containing 1 to 5 carbon 

10 atoms, substituted 

i) with one or two alkylamino or dialkylanino 
radicals in which the alkyt portions, which contain 1 to 
5 carbon atoas, can optionally form, together with the 
nitrogen aton, to which they are linked, a saturated hetero' 

15 cyclic radical chosen from 1-pyrrol idinyl, piperidino, 
1-azetidinyl, 1-arepinyl, morpholino, th iomorpholino and 
1-piperazinyl (optionally substituted with an alkyl radi- 
cal containing 1 to S carbon atoms), or alternatively 

ii) with a 2- or 3-pyrrol idinyl, 2-, 3- or 4- 
20 piperidyl, 2- or 3-aretidinyl or 2-, 3- or 4-a«epinyl 



radical, 

2. a radical of general formula: 

Het-s- , Cm 

in which Het denotes a 3-pyrrolidinyl, 3- or 4-pip.ridyl, 
5 3-azetidinyl or 3- or 4-«epinyl radical, optionally sub- 
stituted with -n alkyl radical containing 1 to 5 carbon 
atoms, 

3. a dialkylamino radical in which the alkyl portions, 
which contain 1 to 5 carbon atoms, can optionally form, 

10 together with the nitrogen atom to which they are linked, 

a saturated heterocyclic radical chosen from 1-pyrrol idinyl, 
piperidino, 1-azetidinyl, 1-arepinyl, morpholino, thio- 
„orpholino and Wiperazinyl (optionally substituted with 
an alkyl radical containing 1 to 5 carbon atoms), 

15 «. a radieal of general formula: 

R2 " « - (HI) 



CO) 



n 



in which R2 denotes 

i) either a 4- to 7-membered nitrogen-containing 

20 heterocyclic radical optionally containing one or more 

other hetero atoms chosen from nitrogen, oxygen or sulphur 
in the state of sulphoxide or sulphone, and optionally 
substituted with an alkyl radieal, 

ii> or an alkyl chain containing 2 to 4 carbon 

25 atoms and substituted with 1 or 2 radicals chosen from 

phenyl,' cy c loal ky I am ino or N -alkyl-N-cycloalkylamino con- 
taining 3 to 6 rfcg*to=s,alkylamino, dialkylaoino or 



dialkylcarbaeoyloxy, the alkyl portions of these lest 2 
radicals optionally being able to torn, with the nitrogen 
• ton to which they are attached, a 4- to 7-eterabered satu- 
rated or unsaturated heterocyclic radical optionally con- 

5 taining another hetero atom chosen from nitrogen./ oxygen 
or sulphur in the state of sulphoxide or sulphone, and 
optionally substituted with an alkyl radical), or substi- 
tuted with one or »ore 4- to 7-wembered nitrogen-contain- 
ing heterocyclic radicals optionally containing 1 or 2 

10 other hetero atons chosen from nitrogen, oxygen or sulphur 
in the state of sulphoxide or sulphone, these heterocyclic 
radicals optionally being substituted with an alkyl radi- 
cal, the said heterocyclic radicals being attached to the 
chain which bears thea via a carbon atom, with the proviso . 

15 that at least one of the substituents borne by the above 
alkyl chain is a nitrogen-containing substituent capable 
of foraing salts, or [ (S) -l-methyl-2-pyrrolidinyl Jmethyl, and 
the symbol n equals 1 or 2, 

5. an alkylamiDo radical which is optionally 

substituted "by a hydroxy (e.g. the 2-hydroxyethylamiDo 
radical) or alkylaraino or 




diaUcylamin , the alkyl portions of this t»st 

radical optionally being able to form, with the nitrogen 
atom to which they are attached, a 4- to 7-membered satu- 
rated or unsaturated heterocyclic radical optionally con- 

5 taining another hetero atom chosen from nitrogen, oxygen 
or sulphur in the state of sulphoxide or sulphone, and 
optionally substituted with an alkyl radical), or substi- 
tuted with one or more 4- to 7-membered nitrogen-contain- 
ing heterocyclic radicals optionally containing 1 or Z 

10 other hetero atoms chosen from nitrogen, oxygen or sulphur 
in the state of sulphoxide or sulphone, these heterocyclic 
radicals optionally being substituted with an alkyl radi- 
cal/ the said heterocyclic radicals being attached to the 
chain which bears them via a carbon atom, 

with the proviso that the 
alkyl radiVaTs~and* portions' mentioned above are Linear or 
branched and contain, except where otherwise stated, 1 to 
10 carbon atoms. 

The pristinamycin lie derivatives of general for- 
mula (I) have Isomeric forms and their Isomers and their 
mixtures are included within the scope of the present 
invention ♦ 

The wavy line ww indicates that the hydroxy group 
in the 16-position may he ahove (beta) or below (alpha) the 
plane of the ring system. 



In the definition of the general formula (I), 
section 4., 

when R£ denotes a heterocyclic radical, this radical can 
be chosen, by way of example, from 3-aze t idi ny I , 3-pyrro- 
lidinyl, 3- or 4-piperidyl or 3- or 4-azepinyl, 

when 1*2 denotes an alkyl radical substituted with a 
heterocyclic radical, the heterocyclic radical can be 
chosen, by way of example, from the radicals mentioned 
above or a 2-azet idinyl, 2-pyrrol idinyl, 2-piperidyl, 2- 
azepinyl, piperazinyl, 4-alkylp iperaz iny I, quinolyl, iso- 
quinblyl or imidazolyl radical, 

when R£ contains a dialkylamino or d i a I ky I carbamoy I - 
oxy radical in which the alkyl portions form a hetero- 
cyclic radical with the nitrogen atom to which they are 




attached, this ring can be chosen, for example, from: 
1-aietidinyl, 1-py r roli d i ny I, piperidino, 1-aiepinyl, 
■orpholino, thionorphol ino in the form of sulphoxide or 
sulphone, 1-pipera2 iny L , 4-alkyl-1-pipera2 iny I , N-alkyl- 
5 1-hooopiperazinyl, or 1-iraldazolyl . 

The following conpounds of general fornula CI) can be 
■entioned, in particular, by way of example : 16-alcohols of 

- 26-(3-a2etidinyl)sulphinylpristinanycin lie 

- 26-(1-»ethyl-3-a2etidinyl)sulphinytpristinainycin 11b 
10 - 26-<1-ethyl-3-aiet idinyDsulphinylprist inamycin IIb 

- 26-(1-isopropyl-3-azet3dinyl)sulphinylpristinainycin He 

- 26-(3-pyrrolidinyl)sulphinylpristinamycin IIb 

- 26-(1-«ethyl-3-pyrrol id iny I >sy Iph iny Ipr ist inamycin II B 

- 26-(1-ethyl-3-pyrrol idinyDsulphinylpr ist inaroyc in Hb 

15 - 26-C1-isopropyl-3-pyrrolidinyl)sulphinylpristinamycin II 

- 26-(3-piper idyl )sulph inylpr is t inaayc in lis 

- 26-C1-Bethyl-3-piperidyl)sulphinylpristinamycin II B 

- 26-(1-ethyl-3-piperidyl)sulphinylpristinamycin II B 

- 26-(4-piper idyl )suLph inylpr ist inaayc in IIb 

20 - 26-M-»ethyl-A-piperidyl)sulphinylpristin8Riycin IIb 

- 26-(1-ethyl-4-piperidyl)sulphinylprist inamycin 1I B 

- 26-(3-*repinyl>sulphinylpristinas:ycin 11b 

- 26-U-B2epinyl)sulphinylpristinanycin lie 

- 26-(2-cyclopr©pylaainoethyl)sulphinylpristinai»ycin IIb 
25 - 26-C2-cyclobutyLaBinoethyl)suLphinylpristinarcycin II e - 

- 26-(2-cyclopentyl8Binoethyl)sulphinytpristinamycin II B 

- 2r.-{r-cyclohexylaminoethyl)sulphinylpristir.amyc in IId 
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- 26-(N-cyclohexy l-N-oe thy I -2-aminoet hy I )sulphinylpri$tina 
■ycin Ilg 

- 26-(2-aethylaminoethyl)sulphinylpristinaBiycin Ilg 

- 26-<2-ethylam*.noethj't>suLpMnytpristina«y;:in II B 
5 . 26-(2-propylatninoethyL )sutph iny Lpr ist inaayc in I Ig 

- 26-C2-isop»opy Laaiinoe 'iyl ) sutoh -iny tpr ist inaroyc in lie 

- 26-(2-butyLaminoethyt )suLphinylpristinamycin lie 

- 26-(2-isobutylaminoethyl ) sulph iny IpH s Hnamyc in II B 

- 26-C2-n-decy tatninoethyl )sulphinylprist inamyc in II B 
10 - 26-(dimethy taminoethyl ) sulph iny I pr i s t inamyc in II B 

- 26-(2-diethyLaninoethyL)sulphinyLprist inamyc in I1 B 

- 26-(2-dipropyLaminoethyl>sutphinyLpristinamycin He 

- 26-(2-diisopropylaminoethyl)sulphinylprist tnamyein lie 

- 26-C2-dibutylaminoethyl)sulphinyLpristinaniycin II B 

15 - 26-(2-diisobutylaminoethyL)suLphinylpristinamycin He 

- 26-(N-ethyl-N-methyl-2-aminoethyl)sulphinylpr ist ina- 

■ycin Ilg 

- 26-C2-(1-azet idinyDethyUsuLphinylpr ist inamycin 1I B 

- 26-C2-(1-pyrToLidinyl)ethyL3suLphinylpristinamycin He 
20 - 26-(2-prperidinoethyl)sulphinylpristinam/cin lie 

- 26-E2-(1-azepinyL)ethylDsulphinylpristinamycin II B 

- 26-(2-morpholi*noethyl)suLphinyLpn'stinamycin II B 

- 26-L2-(1-piperazinyl)ethyUsulphinylpHstinainyein II B 

- 26-I2-<4-methyL-1-piperaz iny I )ethyl3sulph inylpr ist ina- 
25 nycin Ilg 

- 26-C2-U-nethy l-1-homop iperaz inyl )ethyl3sulph iny Lpr is- 
tinarrycin II B 
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- 26-t2-(1-iBidazolyL)ethyl]sulphinylpn*st inamycin II B 

- 26-<2-dioethy LaminocarbanoyloxyethyUsulphinylpr ist ina- 

nycin IIb 

- 26-(2-diethylami>ocarba«oyLoxyethyl)$utphinylpristina- 
5 nycin Ilg 

- 26-(2-di isopropyLaminocarbamoyLoxyethyl)sulphinylpr ist ina- 
nycin Hq 

. 26-C2-C4-«ethyL-1-piperarinyL ) carbamoyl oxyethy I 3sulph inyl ■ 

prist inamyc in lis 
10 - 26-t2-C2-azetidinyl)ethyL3sulpMnylpristinamycin IIb 

- 26-C2-C3-azet idinyl >ethy I 3sutphiny Ipr istinaroycin He 

- 26-C2-(2-pyrroLidinyL)ethyL3suLphinyLpristinamycin II B 

- 26-[2-C3-pyrrolidinyL)ethyl3sulphinylprist inamycin IIb 

- 26-t2-C2-piperidyL)ethyUsulphinylpristinamycin IIb 
15 - 26-C2-C3-piper idyl >ethyl 3sulphiny Ipr ist inamyc in II B 

- 26-C2-(^-piperidyL)ethyL3suLphinyLprist inamycin II B 

- 26-C2-(2-azepinyl>ethyl3suLphinylpristinamycin IIb 

- 26-C2-(3-azepinyl)ethyl3sulphinylpristinamycin II B 

- 26-C2-U-azepinyl)ethyl3sulphinylpristinamycin II B 
20 - 26-C2-(3-quinolyl)ethyl3suLphinylpristinamycin II B 

- 26-C2-U-Quinolyt)ethyl3sulphinylprist inamycin II B 

- 26-C2-(1,2,3 r 4-tetrahydro-2-isoquinolyl >ethyl3- 
sulphinyLpristinamycin IIb 

- 26-C2-C1-isoquinolyl)ethyl3sulpMnylpristinaraycin II B 
25 - 26-(2-inidazolylethyl)sulphinyLpristinamycin II B 

- 26-<2-cyclopropylainino-1-methyLethyL)suLphinyLpr is t ina- 
myc i n IIb 



• » 
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- 26-(2-cyctobutylamino-1-inethylethyl >sulphinylpr is t ina- 
nyein IIq 

- 26- ( 2-cyc t open ty L ant i no-1-me thyle t hy I )sulphi nyl prist ina- 
nyein tig 

5 - 26-(cyclohexylamino-1-methylethyl )sulph inylpr is t inamyc in 

- 26-C2-(N-cyclohexyl-N-«ethyl8mino)-1-niethylethyl 3- 
sulph inylprist inamyc in 1 2 b 

- 2 6-<2-aeth y I ami no- 1 -nethy I ethyl )sulph inylprist inamyc in 
10 II B 

- 26-<2-ethylamino-1-methylethyl)sulphinytpristinamycin Ilg 

- 26- ( 1-methyl-2-propylaminoethyl )sulph inylprist inamyc in 
II B 

15 - 26-(2-isopropylaraino~1-methylethyl)sulphinylpr ist ina- 
Dycin 1 1 b 

- 26- ( 2-butyt am ino-1 -ne thy let hy I >sulph inylprist inamyc in 

- 26-(2-isobutylamino-1-methylethyl)sulph inylprist ina- 
20 mycin Ilg 

- 26-( 1 -methyl -2 -n-decyl ami no ethyl )sulphinylpristina- 
mycin II3 

- 26-(2-d imethylaraino-1-ae thyle thy I )sulphinylpr ist ina- 
myc in 1 1 9 

25 - 26- (2-die thy t ami no-1-me thy I ethyL )sulph inylprist ina- 
mycin IIg 

- 2 6-<2-di propyl ami no- 1-methylethy I )sulph inylprist ina- 
myc-r Ilg 
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- 26-<2-di i s opropy lain ino-1-wethy I ethyOsulph inylpr ist ina- 
uycin 11b 

- 26- (2-dibuty lam ino-1-me thy t ethyl >$ulphinylprist ina- 
Bye in Us 

5 - 26-(2-di isobuty I afflino-1-»e thy let hy I) sulphonyl prist ina- 
Bycin lie 

- 26-C2-(N-ethyL-N-Bethylainino)-1-iiethy"LethyL)suLphinyl- 
pr ist inarayc in Ilg 

- 26-C2-C1-azetidinyl)-1-methylethyL3suLphinylpristina- 
10 mycin llg 

- 26-C1-methyl-2-(1-pyrroLidinyl)ethyl 3sulphinylprist ina- 
Bye in IIb 

- 26- ( 1-»ethyl-2-piperidinoethy Dsulph inylpr ist inamycin 

15 - 26-C2-C 1-az epiny I )-1-methylethyl 3sulph inylpr ist ina- 
nycin IIb 

- 26- C 1-methyl-2-oiorphol inoethy I )sulph i ny I pr is t inamyc in 
"B 

- 26-C1-oiethyl-2-C1-piperazinyl>ethyl3sulphinylpr istina- 
20 mycin IIb 

- 26-C2-C4-methyl-1-piperazinyl )-1-nethylethy I Dsulphiny L- 
pr ist inarayc in Ilg 

_ 26-C2-(4-methyl-1-homopiperaz inyl )-1-methy lethyl 3- 

sulphinylpr istinamycin IIb 
25 - 26-C2-(1-imidazolyl)-1-Biethylethyl3sulphinylpr -:st ina- 

mycin IIb 



- 11 - 

c 

- 26-(2-dimethylaminocarbamoyloxy-1-methylethyl )sulph iny L- 
prist inamyc in 1 1 q 

- 26-(2-diethylaminocarbamoyloxy-1-methylethyl )sulphinyl- 
pr is t lnaniy: in IIq 

5 - 26-C2-di isopropy Larainocarbamoy loxy-1-methy lethy I ■)- 
sulph iny Ipr is t 'namyc in lie 

- 26-C2-U-methyl-1-piperarinyL > carbamoyl ox y- 1-me thy l- 
ethy Usulph iny lor ist inamyc in lie 

- 26-C2-(2-azetidinyl )-1-methy lethy Us ulphinylpr istina- 
10 mycin IIq 

- 26-C2-(3-azetidinyl )-1-methy lethy Usulph iny Ipristina- 
mycin IIq 

- 26-E 1-me thy 1-2- (2-pyrrol id iny I )ethy I Dsulph inylpris t ina- 
mycin IIq 

15 - 26-M-methyl-2-(3-pyr rol id i ny I )e thy Usulph i ny I pr is t i na- 
nycin IIq 

- 26-M-aie thy L-2-C2-piper idyl >e thy I ]sulph iny Ipr is t ina- 
myc i n IIq 

- 26-t 1-me thy 1-2- (3-piper idyl )e thy 1 3sulph inylpris t ina- 
20 mycin Ilg 

- 26-C 1-methy 1-2- (4-piper idyl )e thy I Dsulph iny Ipr is t ina- 
myc in IIq 

- 26-C2-C2-azepinyl)-1-methylethyl]sulphinylpr ist ina- 
mycin IIq 

25 - 26-t2-(3-azepinyl )- 1-me thy lethyUsulph inylpr is t ir.a- 
my c in IIq 



- 26-C2-CA-8zepinyl)-1-»ethyLethyl3sulphinylpristinanycin 

- 26-C1-«ethy 1-2- C3-qu i noly I >e thyl 3sulph iny L prist ina- 
nycin IIb 

5 - 26-C1-«ethyL-2-C4-quinolyl)ethyUsutphinyLpristina- 
ciycin 11$ 

- 26-C1-BethyL-2-(1,2,3,4-t«trahydro-2-isoquinolyl)«thyL3- 
suLphinylpristinamycin He 

• 26-C2-C1-isoquinoLyL)-1-nethyLethyl3sulphinylpristina- 
10 nycin IIb 

- 26-(2-inidazoLyl-1-»ethylethyL)sutphinylpristir\amycin I IB 

- 26-C2-cyclopropyLatnino-2-methyLethyl)sulphinylpristina- 

* 

mycin Hg 

- 26-(2-cycLobutyLamino-2-methylethyl)suLphinylpristina- 
15 nycin IIb 

- 26-(2-cycLopentylaBino-2-methyLethyL)suLphinyLpristina- 
nycin IIb 

- 26-(2-cyclohexyLamino-2-BethyLethyl)sulphinylpristina- 
raycin Ilfi 

20 - 26-C2-CN-cycLohexyL-N-roethyLamino)-2-methylethyL3- 
sulphinylprist inamycin II B 

- 26-C2-methyLaraino-2-rnethylethyl)suLphinylpristina I Dycin 
IlB 

- 26-(2-ethylamino-2-nethylethyl)sulphinyLpristinaraycin 

25 n B 

- 26-(2-oethyL-2-propyLaminoethyl)suLphinyLpristinar;cin 



- *3- 

• 26-(2-isopropylamino-2-Biethylethyl )sulphinylpristina- 
■ycin Ilg 

- 26-(2-butyl ami no-2-aethy lethy I )sulphinylpristinamycin 

ii B 

5 - 26-(2-isobutylamino-2-methylethyl )sulphinylpr ist ina- 
■ycin 11$ 

- 26-(2-nethyl-2-n-decylaminoethyl )sulph inylpr is t ina- 

■ ycin IIg 

- 26-<2-diBethylamino-2-methylethyl )sulph inylpr ist i na- 
10 myein Ilg 

- 26- (2-di ethyl am ino-2-methy lethy I >sulphinylpristina- 
■ycin IIq 

- 26-(2-dipropylafliino-2-methylethyl )sulph inylpr ist i na- 
Kycin Ilg 

15 - 26-(2-di isopropylan»ino-2-roethylethyl )sulphinylprist ina- 

■ ycin Hb 

- 26-(2-dibuty lam ino-2-methy lethy I >sulph inylpr ist ina- 
■ycin IIq 

- 26- C 2-di isobutylamino-2-methylethyl )sulph inylpr ist ina- 
20 mycin Ilg 

- 26-C2-(N-ethy L-N-oe thy Lannno)-2-met hy I ethyl 3 s u I ph inyl- 
pr is t inamyc i n Ilg 

- 26-C2-C 1-aze t idinyl >-2-rae thylethy Usulph iny Ipr is t ina- 
Bycin Ilg 

25 - 26-C2-methyl-2-( 1 -pyrrol idinyl )ethy I 3sulphinylpr ist ^na- 
mycin Ilg 

- 26-( 2-me thy l-2-piper idinoethyl )sulph inylpr is t inar./c > MB 



k 
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- 26-C2-C1-a2epinyL)-2-oethylethylDsuLphinyLpristina«ycin 

n B 

- 26-(2-methyl-2-norphot inoethyl >sulphinylpr ist inamyc in 

5 - 26-C2-raethyL-2-(1-piperazinyl)ethyl3sulphinylpristina- 
■ycin IIb 

- 26-C2-(4-nethyL)-1-piperarinyL)-2-BethylethyL3sutphinyL- 
pr ist inamy c in I1q 

- 26-C2-(4-njethyt-1-homopipera2inyU-2-methyLethyl]sulphinyl- 

10 prist inamyc in IIb 

- 26-C2-(1-imidazolyl>-2-n^thylethyl3suLphinylpristina- 

■ycin IIb 

- 26-(2-dinethytaminocarbaffloyloxy-2-roethyLethyt)suLphinyl- 

prist inamyc in IIb 
15 - 26-(2-diethyLarainocarbamoyLoxy-2-roethylethyL)sulphinyL- 

prist inamyc in IIb 

- 26-(2-diisopropylaminocarbaraoyloxy-2-methylethyL)sulphinyl- 
pr ist inamyc in IIb 

- 26-[2-<4-methyl-1-piperazinyl)carbamoyloxy-2-methyl- 

20 ethylDsulphinylprist inamycin IIb 

- 26-C2-(2-azetidinyl)-2-methylethyl3suLphinyLpristin3- 

• ycin I5b * 

- 26-C2-(3-azetidinyl)-2-methylethyl3sulphinylpristina- 

■ycin IIb 

25 - 26-C2-rae thy i-2-<2-py rrotidinyl )e thyl Dsulph iny t prist ina- 
aycin IIb 



- If - 
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- 26-C2-«ethyL-2-(3-py rrol idinyl)ethyl3suLphinylpristina- 
nycin Ilg 

- 26-C2-«ethy 1-2- (2-pi per idyl )ethyl3$ulphinylpristinamycin 

5 - 26-C2-uethyl-2-(3-piper idyl ) ethyl 3$ul ph inylpr ist ina- 
nycin Ilg 

- 26-C2-«ethy l-2-<4-piper idy I )ethyl3sulphinylpristina- 
nycin llg 

- 26-[2-(2-a2epinyl)-2-methyLethyl3sulphinylpristina- 
10 nycin Hg 

- 26-C2-(3-azepiny L )-2-»ethy let hy 1 3sul ph inylpr is t ina- 
nycin Ilg 

- 26-C2-(4-arepiny I >-2-met hy le thy L3su I ph inylpr ist ina- 
myc in lis 

15 - 26-C2-methy l-2-(3-quinolyl )ethyl3sulphinylpr ist ina- 
nycin Ilg 

- 26-r.2-nethyl-2-(4-quinolyl )ethyl3sulphinylpristina- 
nyc in 1 Ig 

- 26-C2-methyL-2-( 1,2,3,4-tet rahy dro-2- i soqu i nol y I ) ethyl 3- 
20 sulphinylpr is t inamyc in IIq 

- 26-C2-C 1- isoquinolyl )-2-methylethyl3sulphinylprist ina- 
tr. y c i r. 1 1 g 

- 26- ( imida20ly l-2-methy I ethyl )sulph inylpr ist inamyc in 

25 - 26-<2-di»ethylaraino-3-phenylpropyl >sulph inylpr ist ine- 
inantycin He 

- 26-(2-di«et hy t atninobuty I )sulph inylpr is t inapyc : n 
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- 26-(3-azetidinyl>suLphonylprist inamycin lie 

- 26-(1-BethyL-3-azeHdinyL)suLphonyLpristinamycin lie 

- 26-<1-ethyl-3-a2etidinyL>sulphonylpristinamycin II B 

- 26-(1-isopropyl-3-azetidinyl>sulphonylpristinamycin II B 

- 26-<3-pyrrolidinyl)sulphonylprist inamycin lis 

- 26-<1-«ethyl-3-pyrroHdinyl)sulphonyLpristinaiBycin IIb 

- 26-(1-ethyl-3-pyrroUdinyL)suLphonylpristinamycin IIb 

- 26-M-isopr©pyl-3-pyrrolidiny I Sulphonyl prist inamycin 

- 26-(3-piper idyDsulphonyLpristinamycin II B 

- 26-(1-oethyL-3-piperidyl)sulphonylpristinamycin II B 

- 26-(1-ethyL-3-piperidyL)sulphonylpristinamycin II B 

- 26-(4-piperidyl)suLphonylpristinaraycin II B 

- 26-(1-niethyl-4-piperidyL)sulphonytpristinaniycin II B 

- 26-(1-ethyl-4-piperidyl)suLphonylpristinamycin II B 

- 26-(3-azepinyL)suLphonylpristinaBycin II B 

- 26-(4-azepinyL)suLphonyLpristinaBiycin II B 

- 26-(2-cycLopropytaninoethyl)sulphonylpristinamycin II B 

- 26-(2-cycLobutylaminoethyUsuLphonyLpristinamycin I1 B 

- 26-C2-cycLopentyla«inoethyt)suLphonylpristinamycin 1I B 

- 26-(2-cyclohexyLarainoethyl)suLphonyLpristinaniycin I1 B 

- 26-(N-cyclohexyL-N-methyL-2-a«inoethyL)sulphonyLpris- 

tinamycin II B 

- 26-(2-BethyLaroinoethyl)suLphonyLpristinamycin II B 

- 26-(2-ethylaminoethyl)sulphonyLpr istinaroycin lis 

- 26-<2-propylaminoethyl)suLphonylpristinamycin !I B 

- 26-C2-isopropylaroinoethyL)suLphonyLpristin3fr ir =ir, IIb 
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- 26-(2-butylaminoethyl )sulphonylpr ist inamyc in 11b 

- 26-<2-isobutylaminoethyl)sulphonylpristinaraycin II B 

- 26-<2-n-decylaniinoethyL)sulphonylpristinatnycin llg 

- 26-<2-diraethy!.*ninoethyl)sulphonylpristinaatycin Ilg 
* 5 26-(2-diethylarainoethyl>sulphorfylpristinaii>ycin lie 

- 26-(2-dipropylarainoethyl)sulphonylpri$tinamycin 11& 

- 26-(2-diisopropylarainoethyl)sulphonyLpristinamycin II B 

- 26-(2-dibutyLaininoethyl)sulphonylpristinamyein lie 

- 26-(2-diisobutylaminoethyl)sulphonylprist inamycin 1I B 
10 - 26-<N-ethyl-N-tDethy'l-2-aminoethyL )suLphony Lpr ist ina- 

oycin Us 

- 26-C2-C1-a2etidinyL)ethylDsuLphonyLpri5tinamycin 

- 26-C2-(1-pyrroL idinyl ) ethyl DsuL phony Lpr is t inatnyc in 

15 - 26-<2-piperidinoethyl)sulphonylpristinaniycin 11b 

- 26-C2-(1-azepinyl)ethyl3sulphonylprist inaraycin II B 

- 26-<2-morpholinoethyl)sulphonylpristinamycin II B 

- 26-t2-C1-piperazinyl)ethyl3sulphonylprist inamycin I1 B 

- 26-C 2-U-roe thy 1-1 -pipe r az inyl >ethylDsul phony Lpr ist ina- 
20 mycin II B 

= - 26-C 2-U-me thy l-1-horaop iper az inyl )ethy ID sul phony Lpr is- 

tinamycin IIq 

- 26-C2-(1-inidarolyl)ethylDsulphonylpristinamycin I1 B 

- 26-(2-dimethylaminocarbaflioytoxye thyt ) sul phony lpr istina- 
25 mycin II B 

- 26-<2-diethylaminocarbamoyloxyethyl)sulphonylp»-istina- 
wy c in 1 1 g 
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- 26-(2-di isopropy lam inoc a rbamoyloxye thy I Sulphonyl pris- 
tinamycin He 

- 26-C2-(4-aethyl-1-piperazinyl)carbaBoyloxyethyl3sulpho- 

nylpr ist inanycin IIb 
5 - 26-U-C2-a2etidinyl)ethyL3suLph6nylpristinamycin IIb 

- 26-C2-C3-azetidinyl>ethyl3$ulphonylpristinamycin IIb 

- 26-C2-C2-pyrrolidinyl)ethyl3sulphonylpristinamycin IIb 

- 26-C2-(3-pyrrolidinyl)ethyl3sulphonylpristinamycin lis 

- 26-C2-(2-piperidyl>ethyl3sulphonylpr istinamycin IIb3 
10 - 26-C2-C3-piperidyl)ethyl3sulphonylpr ist inaraycin IIb 

- 26-E2-<4-pipeHdyl)ethyl3sulphonylpristinamycin IIb 

- 26-C2-(2-azepinyl)ethyl3$ulphonylpristinamycin IIb 

- 26-C2-(3-azepinyl)ethyl3sulphonylprist inamycin IIb 

- 26-E2-(4-azepinyl)ethyl3sulphonylpristinamycio IIb 
15 - 26-C2-(3-quinolyl)ethyl3sulphonylpristinamycin IIb 

- 26-C2-<4-quinolyl)ethyl3sulphonylpristinamycin IIb 

. 26-C2-C 1,2,3, 4-tetrahydro-2- isoqu inoly I )ethy L3sulphony L- 
pr is t inamycin Ilg 

- 26-C2-C1-isoquinolyl>ethyl3sulphonylpristinamycin IIb 
20 - 26-(2-imidazolyLethyl)sutphonylprist inamycin IIb 

- 26-(2-cyclopropylamino-1-methylethyL)sulphonyLpr is t ina- 
mycin Hb 

- 26-(2-cyclobuty Lam ino-1-methyl ethyl) sulphonyl prist ina- 
mycin lis 

25 - 26- (2-cyc I open ty lam i no- 1 -me thy lethyl) sulphonyl prist ina- 
mycin Hb 




- 26-(2-cyclohexy lamino-1-methylethy Usulphonylpr is t ina- 
nycin I I 9 

- 26- t 2- (N-eyclohexy I -N-«et hy Ian ino )-1 -ne thy let hyl )- 
sulphonyl pri s t inGB5> c i n Ilg 

5 - 26-(2-aethylamino-1-methylethyl )sulphonylpr ist inamyc in 

- 26-(2-ethylamino-1-methylethyl)sulphonylpr is t inamyc in 

- 26- ( 1-met hyl-2-propy I am ino ethyl )sulphonylprist inamyc in 
II B 

10 - 26-<2-isopropylamino-1-methylethyl)sulphonylpr ist ina- 
nycin Ilg 

- 26- (2 -butyl am i no- 1 -net hylethy Usulphony Lpp ist inamyc in 

- 26-(2-isobutylamino-1-methylethyl)sulphonylpristina- 
15 eye in Ilg 

- 26- ( 1-methyl-2-n-decyl aminoethyl )sulphonytpristina- 
■ycin Ilg 

- 26-(2-dimethyl am ino- 1-met hylethy I )sulphonylpristina- 
mycin Ilg 

20 - 26-(2-diethylamino-1-methylethyl )sulphonylpr is t ina- 
myc in Ilg 

- 26-(2-dipropytamino-1-methylethyl)sulphonylpristina- 
mycin Ilg 

- 26-(2-diisopropylamino-1-tnethylethyl)sulphonylpristina- 
25 oycin Ilg 

- 26-(2-dibutylamino-1-methylethyt)sulphonyl?ri$t ina- 
myc in Ilg 
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- 26-(2-di isobutyl ami no- 1-me thy L ethyl )sutphony I prist ina- 
myc in II b 

- 26-C2-C N-e thy l-N-me thy Lam i no) -1-me thy I e thy Usui phony l- 

prist inamyc in Ilg 
5 - 26~r.2-(1-<azet idinyl )-1-methylethy Usulphonylpr is t ina- 

nycin Ilg ; 

- 26-M-oiethyl-2-(1-pyrrol idinyl ) ethyl 3 s ul phony t prist ina- 
mycin Hb 

- 26-(1-methyl-2-piper idinoethyl )sulphonylpr istinamycin 
10 II B 

- 26-C2-<1-azepinyl ) -1-me thy le thy Usulphonylpr ist ina- 
inamycin IIg 

- 26-(1-methyl-2-morphol inoethyl )sul phony Ipr is t inamycin 
U B 

15 - 26- r .1-methyL-2-(1-piperazinyL>ethyUsulphonylpristina- 
nycin lie 

- 26-C2-C4-methyl-1-piberazinyl)-1-methylethyl 3 sulphonyl - 
pr ist inamyc in IIb 

- 26-C2-< 4-methy L-1-homopiperazinyl )-1-methylet hyl 3- 
20 sulphonylpr ist inamyc in II B 

* 

- 26-[2-(1-imidazolyl)-1-methylethyUsulphonylpnst i na- 
tty c in lie i 

- 26-(2-d ime thy I amino carbamoyl oxy- 1-me thy I e thy I ) sulphonyl- 
pr is t inamyc in II5 

25 - 26-(2-diethylaminocarbamoyloxy)-1-methylethyl>-sulprcnyl- 

pr is t inamyc in Ilg 
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- 26-<2-di isopropy laoinocarbanoy loxy-1-methy lethy I )- 
sulphonyl pr is t inaniyc in 1 1 g 

- 26-C2-(4-aiethyl-1-piperaziny I) carbamoyl oxy-1-»e thy I - 
e t hy U s ul pii ■ jt\yl pr ist inanyc in ZZq 

5 - 26-C2-(2-azet idinyl )-1-»ethy lethy 1 3 sulphonyl pr ist ina- 
■ycin IIb 

- 26-C2-(3-azet idinyl >-1-«ethy lethy 1 3s ul phony lpr ist ina- 
nycin Ilg 

- 26-C1-nethyl-2-(2-pyrrol idinyl )ethyl3sulph on ylpr ist ina 
10 nycin lie 

- 26-C1-Bethyl-2-(3-pyrroUdinyl)ethyl3sulphonylpr ist ina 
nycin IIq 

- 26-C1-nethyl-2-(2-piper idyl )e thy 1 3sulphony Lpr ist ina- 
nycin llg 

15 - 26-C1-methy l-2-(3-piper idyl ) ethyl 3sulphony lpr ist ina- 
nycin Ilg 

- 26-[1-nethy l-2-(4-piper idyl )ethy L 3sulphonylpr ist ina- 
aycin lie 

. 26-C2-(2-azepinyl )-1-nethylethyl3sulphony Lpr istina- 
20 mycin IIb 

- 26-C2-(3-azepinyl )-1-methyle thyl3sulphonylpr ist ina- 
oycin lis 

- 26-C2-U-azepiny I )-1-nethylethyl3sulphony lpr ist ina- 
nycin 1 1 5 

25 - 26-C1-methyl-2-(3-quinolyl)ethyl3sulphonylpr ist ina- 
nycin 1 1 g 
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- 26- r .1-«ethyl-2-U-quinolyDethyUsulphonylpristina- 
mycin lie 

- 26-C1-«ethyl-2-(1,2,3 # 4-tetrahydro-2-isoquinolyl>ethyD- 

suLphonytpr ist inamyc in llg 
5 - 26-C2-C1-i$oquinolyL)-1-"tthyl«thyL3sulphonylpristina- 

mycin Hb 

- 26-<2-i«idazolyl-1-nethyLethyl>sulphonylpr istinamyein lis 

- 26-(2-cyclopropy lamino-2-me thy LethyDsuL phony Lpr ist ina- 
nycin lie 

10 - 26-( 2-cyclobuty Lam ino-2-me thy le thy Usui phony I prist ina- 
mycin Uq 

- 26-( 2-cy cLopent y lamino-2-rae thy LethyDsuL phony Lpr ist ina- 
mycin Ilg 

- 26-(2-cyc LohexyL ami no-2-ne thy Le thy DsuL phony lpr ist ina- 
15 mycin lie 

- 26-C2-CN-C yc Lone xyl-N-methyl amino )-2-me thy let hy 13- 
sulphonylprist inaraycin lie 

- 26-(2-met hyl am ino-2-methy Let hyDsuL phony Lpr ist inamyc in 

20 - 26-(2-ethyL am ino-2-rae thyle thy DsuL phony Lpr ist inamyc in 
»B 

- 26-<2-methy I -2-propy I arripoethyl) sulphonyl prist inamyc in 

. 26-(2-isopropyLamino-2-methyLethyl)suLphonylpristina- 
25 . myc in 1 1 g 

- 26-(2-buty I amino-2-me thy LethyDsuL phony lpr ist inamyc in 
I IB 
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V; 

- 26-(2-isobutyla»ino-2-niethylethyl )sulphonylpristina- 
nycin Ilg 

- 26-<2-methyl-2-n-decylaminoethyl ) sulphonyl pr is t ina- 
■ycin Ilg 

5 - 26-<2-di»ethyla«ino-2-aethylethyl )sulphonylpr ist ina- 
nycin Ilg 

- 26-(2-diethylanino-2-inethylethyl )sulphonylpri st inamyc in 
II B 

- 26-(2-dipropylannno-2-Bethylethyl )sulphony Ipr ist ina- 
10 mycin Ilg 

- 26-(2-d i i sop ropy lamino-2-siethylethy I )sulphonylpristina- 
nycin Ilg 

- 26-(2-dibutylaanno-2-methyLethyL >sulphonylpr i st ina- 
mycin Ilg 

15 - 26-(2-di isobuty lamino-2-nethylethyl )sulphonyLpr ist ina- 
mycin Ilg 

- 26-C2-(N-ethyl-N-Bethylamino)-2-«ethylethylDsulphonyl- 
pristina mycin Ilg 

- 26-C2-C 1-aret idinyl )-2-methy lethy 1 3 su I phony Ipr ist ina- 
20 mycin Ilg 

- 26-C2-methy 1-2- (1 -pyrrol idinyl >ethy I 3sul phony Ipr ist ina- 
mycin Ilg 

- 26-(2-methy l-2-piper idinoethyl )su I phony Ipr ist inamyc in 

- 26-C2-( 1-azepinyl) -2 -fpethylethylDsulphonylprist ina- 
myc in Ilg 
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- 26-(2-Bethyl-2-morpholinoethyL>sulphonyLpristinaniycin 

- 26-C2-Bethyl-2-(1-piperazinyl)ethyL3suLphonylpristina- 
■ycin IIb 

5 - 26 -C2.(4-«ethyL-1-p^perazinyL)-2-«ethyLethyL3sulphonyl- 
pristinamycin IIb 

- 26-C2-(4-nethyL-1-homopiperazinyL)-2-methylethyU- 
sulphonyLprist inaraycin IIb 

- 26<2-C1-inidazolyL)-2-nethytethylDsulphonylpristina- 
10 nycin IIb 

- 26-(2-dimethyLaroinocarban l oyLoxy-2-«ethylethyL)suLphonyL- 
pristinamycin IIb 

- 26-(2-diethylaminocarba»oyloxy-2-oethyLethyl)suLphonyl- 

pristinamycin Ilfl 
15 - 26-<2-di isopropy laminocarbaraoy Loxy-2-me thy L ethyl >- 

sulphonylpristinamycin IIb 

- 26-C2-C4-mcthyL-1-pipera2inyL)carbamoyLoxy-2-inethyl- 
e thy llsuLphony Ipr ist inamycin IIb 

- 26-C2-(2-azetidinyl)-2-methylethyL)suLphonyLpristina- 
20 nycin IIb 

- 26-[2-(3-azetidinyl>-2-nethylethyL3suLphonylpristina- 
nycin IIb 

- 26-t2-»ethyl-2-(2-pyrrolidinyl)ethyl3sulphonylpristina- 
nycin IIb 

25 - 26 -C2- n ethyl-2-(3-pyrroLidin y l)ethyl3s 0 lphonylpristina- 
mycin IIb 
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- 26- [2-»ethyl-2-(2-piper idyl) ethyl 3sulphonylpr is t ina- 
•ycin 11b 

- 26-t2-«ethyl-2-<3-piperidyl >ethyl3sulphonylprist ina- 
nycin 11b 

5 - 26-C2-«ethyt-2-U-piper idyl )ethy I 3suLphonylpr ist ina- 
nyein I1b 

- 26-C2-(2-azepinyl )-2-»ethylethy I 3s u I phony I pr is t ina- 
tiycin Ilg 

- 26-C2-(3-azepinyl)-2-f)ethylethyl3sulphonylpristina- 
10 «ycin Ilg 

- 26-C2-U-azepinyl)-2-»ethylethyl3sulphonylpristina- 
■ ycin 11b 

- 26-C2-«ethy 1-2- (3-quinolyl)ethy Usui phony I pr ist ina- 
■tycin llfl 

15 - 26-C2-»et hy 1-2- (4-quinolyl )e thy I3sul phony Ipr is t ina- 
aycin 11b 

- 26-C2-»ethyl-2-C1,2,3,4-tetrahydro-2-isoquinolyUethyl3- 
sulphonylpr ist inanyc in Ilg 

- 26-C2-C1-isoquinolyl)-2-«ethylethyl3sulphonylppistina- 
20 tiycin 11b 

- 26-(2-inidarolyl-2-nethylethyl )sulphony Ipr ist inamyc in 

- 26-(2-di«ethylamino-3-phenylpropyl)sulphonylpr is t ina- 
nycin Us 

25 - 26-(2-di«ethy laminobutyl )sulphonylpHst inamyc in lie 
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and the 26-thio analogu b thereof e.g. 16-alcobols of 
26-(l-diethylaminopr p-2-yl)thio- pristinamycin II B . 
as well as 16-alcohols of 26-(2-hydr xyethylamino)- and 
26-(4-methylpiperazin-l-yl)- pristinamycin II B and 

5 especially 
Compound Mo. 

1. 16-deoxy-26- (2-diethylaminoethyl)sulphonyl-16alpha- 

hydroxypristinamycin II B (isomer A) 

2. i6-deoxy-26-(2-dietbylaminoethyl)sulphonyl-16beta- 

10 hydroxypristinamycin H B (isomer A) 

3. 16-deoxy-26-(2-diisopropylaminoethyl)thio-16alpha- 

. hydroxypristinamycin II B (isomer A) 

4. 16-deoxy-26-(2-diisopropylaminoethyl)thio-16beta- 

hydroxy pristinamycin II B (isomer A) 
15 5. 16-deoxy-26-(2-diisopropylaminoethyl)6ulphinyl- 

16alpha-hydroxypristinamycin II B (isomer A 2 ) 

6. 16-deoxy-26-(2-diisopropylaminoethyl)sulphinyl- 

16beta-hydroxypristinamycin II B (isomer A 2 ) 

7. i6-deoxy-26-(2-diethylaminoethyl)thio-16beta-hydroxy- 

20 pristinamycin II B (isomer A) 

8. 16-deoxy-26-(2-diethylaminoethyl)thio-16alpha- 

hydroxypristinamycin II B (isomer A) 

9. i6-deoxy-26-(2-diethylaminoethyl)sulphinyl-16alpha- 

hydroxypristinamycin II B (isomer A 2 ) 
25 10. l6-deoxy-26-(2-diethylaminoethyl)sul P hinyl-16alpha- 

hydroxypristinamycin II B (isomers A L + A £ ) 
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11. 16-deoxy-26-(2-diethylaminoethyl)sulphinyl-16beta- 

hydtoxypristinanjycin (isomer A 2 ) 

12. 16-deoxy-26-ethylamino-16beta-hydroxypristinamycin 

(isomer A) 

5 13. 16-deoxy-26-ethylamino-16alpha-hydroxypristinamycin 

II B (isomer A) 

14. 16-deoxy-26-(2-diethylaminoethyl)amino-16alpha- 

hydroxypristinamycin Ilg 

15. 16-deoxy-26-(2-diethylaminoethyl)amino-16beta- 

10 hydroxypristinamycin 

and isomers and salts thereof. 

The numbers 1 to 15 are assigned to the compounds 
for easy reference, later in the specification, for 
example in the Examples. 



The compounds of general formula (I) may be 
prepared by the application or adaptation of known 
methods (i.e. methods heretofore used or described in 
the chemical literature). 
5 According to the present invention, the products of 
general formula (I) may be prepared by reduction of a 
compound of the general formula: - 

(IV) 




where R x is as hereinbefore defined. 

The reaction may be carried out using sodium 
10 borohydride in an inert organic solvent, e.g. an 

alcohol, for example methanol, at ambient temperature. 

According to a further feature of the present Rentier, 
the products of general formula (I) in which ^ does 
not represent a radical of general formula (III) »ay be 
15 prepared by the reaction of a product of general 
formula: 



R^-H CO 



in which R; is defined as above for R x with the 
proviso that it does not represent Rj-sCo}^ with a 

product of formula: 
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that is to say a pristinamycin II A 16-alcohol, 

described by Le Coffic. 

The reaction may be carried out in a similar manner 
to that described in European Patent Publication EP 
5 135410 in an organic solvent such as an alcohol such as 
Methanol or sthanol. or a chlorinated solvent such a* 
methylene chloride, 1 ,2-dichloroethane or chloroform, 
or in a mixture of these solvents (for example 
methylene chloride/methanol) at a temperature between 
10 -30 and 50°C, optionally under nitrogen or argon. When 
R x is a substituted thio radicalttis preferred to carry 
out the reaction in alcohol in. presence of an alkali 

metal elkoxide. 

Occasionally it may be advantageous to operate in 
15 the presence of a tertiary amine, for example 
triethylamine, or of an ethanolamine (for example 

dime thy lethanolamine) . 

A person skilled in the art will understand that, 
when k[ denotes a radical containing a secondary 

20 amine group capable of interfering with the reaction, 
this group will need to be protected beforehand, before 
the product of general formula (V) is reacted with the 
product of formula (VI). Any usual means which enables 
a secondary amine function to be blocked in the form of 

25 a labile radical can be used for this purpose. It is 
especially advantageous to use the trif luoroacetyl 
radical as a blocking radical which can be removed as 
described below. In such a case, however, It is not 
absolutely essential to remove the pr tective radical, 

50 and the protected derivative can be used directly in 
the oxidation reaction. 
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According to a further feature of the present InTentlonf 
the products of general formula (l) in which R <| represents a radical of 
general formula (III) where n ■ 1 may "be prepared by oxidation of a 
derivative of pristinaoycin Ilg (some of which are compounds of general 
5 formula (I) ) p of its salt or of a protected derivative, of general formula i 




fcll) 



in which R^is defined as above, it being understood that 
in the cases where (^contains a sulphur-containing hetero 
cyclic ring, the sulphur atoa can be in the fora of a sul- 
phide, sulphoxide or sulphone. 

10 The reaction is generally carried out by aeans of 

an oxidizing agent, optionally prepared in situ, in an 
aqueous aediua or in an organic solvent, preferably a 
chlorinated solvent (methylene chloride, 1,2-dichl oro- 
ethane or chlorofora, for exaaple) or an alcohol (aethanot 

15 or tert-butanol, for exaaple) or a aixture of these sol- 
vents. Optionally the operation can be carried out under 
ni trogen. 

Aaong the oxidizing agents which are suitable for 
preparing a product of general foraula (1) in which 

20 n * 1, it is possible to aention organic peracids: per- 
carboxylic or persulphonic acids (for exaaple peracetic, 
pertrif luoroacetic, perforaic, perbenzoic, a-chleroper- 
benzoic, p-ni troperbenzoi c, peraaleic, aonoperphthal ic, 
percaaphoric or p-toluenepersulphonic acids). or inorganic 

25 peracids (for exaaple periodic or persulphuric acid)^ 
or potassium peroxymono sulphate. 
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The compounds of general formula (IV) in which Rj 
represents a radical of general formula (III) may be 
prepared by oxidation of a 

derivative of pr 1st inamyc in IIq, of its salt or of a 
protected derivative, of general formula: 



O 




(VIII) 



in which is defined as above, it being understood that 

5 in the cases where ^contains a sulphur-containing hetero 
cyclic ring, the sulphur atom can be in the form of a sul- 
phide, sulphoxide or sulphone. 

The reaction is generally carried out by means of 
an oxidizing agent, optionally prepared in situ, in an 

10 aqueous medium or in an organic solvent, preferably a 
chlorinated solvent (methylene chloride, 1,2-d i ch lo ro- 
ethane or chloroform, for example) or an alcohol (methanol 
or tert-butanol, for example) or a mixture of these sol- 
vents. Optionally the operation can be carried out under 

15 nitrogen. 

Among the oxidizing agents which are suitable for 
preparing a product of general formula (IV) in which 
n * 1, it is possible to mention organic peracids: per- 
carboxylic or persulphonic acids (for example peracetic, 

20 pertr if luoroacet ic, performic, perbenzoic, m-chloroper- 
benzoic, p-n i t roperben20 i c , permaleic, monoperphthal i c, 
percamphoric or p-tol uenepe rsul phon i c acids). or inorganic 
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peracids (for example periodic or persulphuric acid). 

When the intention is to prepare a product of 
general formula (IV) in which n = 2, the operation is 
advantageously carried out in the presence of selenium 

5 dioxide and hydrogen peroxide, using the salt of tfce pro- 
duct of general formula (VIII), or in the presence of a per- 
acid such as those referred to above, especially pertri- 
f tuoroacet ic acid, or m-chloroperbenzoi c acid. 

When the derivative of pr ist inamyc in Ilg of 

10 general formula (viJT) is used in the form of a salt, use is 
made of the salts formed with organic or inorganic acids, 
preferably with tr if luoroacet ic, tartaric, acetic, benzoic 
or hydrochloric acids. 

When the product of general formula (Till) is used 

15 in the form of a salt or of a protected derivative, the 
reaction is advantageously carried out at a temperature 
between -40 and 50°C. 

When it is intended to prepare a product of gene- 
ral formula (IY.) in which n = 1, it is also advantageous 

20 to operate by starting from the derivative of pristina- 
mycin I3 B °f general formula (VIIJ) in the presence of an 
alkali metal bicarbonate (for example sodium bicarbonate) 
at a temperature between -60 and -A0°C. 

When R 2 contains an alkylamino or cycloalkylansino 

25 substituent, it is also possible to utilize a protected 
derivative of the product of general formula (VIII). The 
latter can be protected by any amine-protec t i ve group 




whose Introduction and removal do not affect the remainder 
of the molecule; use is advantageously wade of the tri- 
fluoroacetyl group which can be removed after the reaction 
by treatment with an alkali metal bicarbonate (sodius or 
5 potassium bicarbonate) in an aqueous solution. 

The products of general formula (Vlli)can be pre- 
pared by the reaction of a product of general formula: 

(IX) 

in which is defined as above, with the product of for- 
10 mula; 



0 




that is to say pr ist inamyc in 11^. 

The reaction is usually carried out in an organic 

solvent such as an alcohol such as methanol or ethancl, 
15 or a chlorinated solvent such as methylene chloride, 1,2- 

dichloroe thane or chloroform, or in a mixture of these 

solvents (for example methylene chlor ide/me thanol ) at a 

temperature between -30 and 50°C. 

Occasionally it may be advantageous to operate in 
20 the presence of a tertiary amine, for example triethy : amine, 

or of an ethanolamine Cfor example dimethylethanol ami-e) 



t 

A person skilLed in the art will understand that, 
when R denotes a radical containing a secondary amine 
group capable of interfering with the reaction, this group 

5 will need to be protected beforehand, before the product 
of general formula (DC) is reacted with the product of 
formula (x) • Any usual means which enables a secondary 
amine function to be blocked in the form of a labile radi- 
cal can be used for this purpose. It is especially advan- 

10 tageous to use the tr if Luoroacetyl radical as a blocking 

radical which can be removed as descr ibed. above . In such a 
case, however, it is not absolutely essential to remove 
the protective radical, and the protected derivative can be 
used directly in the oxidation reaction. 

15 The products of gene- 

ral formula (iv) in which n is equal to 2 can also be pre- 
pared by the oxidation of a product of general formula (iv) 
in which n is equal to 1. 

The reaction is carried out under conditions which 

20 are similar to the conditions described above for preparing 
a product of general formula (iv) in which n * 2 starting 
from a pr i s t i namy c i n II B derivative of general formula 

The new products of general formula (1) can be 
25 purified by known methods, for example by crystallization, 
chromatography or successive extractions in an acidic or 
basic medium. For the person skilled in the art who is 



•ware of the sensitivity of synergistic in an alkaline 
medium, • "basic medium" is understood to mean a medium 
which is just alkaline enough to liberate the parent sub* 

5 stance fron its ssl? addition with on acid, that is to 
say a medium whose pH does not exceed 8. 

It is well known that the synergistins obtained 
by fermentation constitute products which are greatly 
sought after by medical practitioners for the treatment 

10 of many complaints due to Gram-positive bacteria (of the 
Staphylococci, Streptococci, pneumococci or enterococci 
type) and Gram-negative bacteria (of the Haemophilus, 
gonococci, meningococci type). However, these products 
have the disadvantage of being insoluble in an aqueous 

15 medium and consequently can be administered only by oral 
route, generally in the form of gelatine capsules, coated 
pills or tablets. In view of this insolubility, it has 
hitherto been impossible to use the known syner-g i s t i ns 
when the patient is unable to swallow; this is the case, 

20 in particular, in paediatrics and in reanimation, while 
the activity spectrum of these products would render them 
a valuable indication in many circumstances, for example 
in cases of comatose septicaemias. 

The new products according to the invention have 

25 the considerable advantage of being capable of being dis- 
solved in Mater, usually in the form of salts, in usable 
therapeutic doses, and of enhancing, via a synergism 
phenomenon, the antibacterial action of pr i s t i namy c i n 1^, 
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virginiamycin S or of soluble eynergiBtin derivatives 
of general formula: 




5 in which Y denotes a hydrogen a ton or a d ime thyl am i no radi- 
cal and 

1) either denotes a single bond, Z and R 5 denote 

a hydrogen atom and X denotes a radical of general formula: 




(XII) 



10 in which: 

- either denotes a hydrogen atom and R5 denotes a hy- 
droxy or alkyl radical optionally substituted by a carboxy, 
alkyloxycarbonyl, hydroxy, alkylamino or dialkylamino radi- 
cal whose alkyl radicals can form, with the nitrogen atom 
15 to which they are attached, a A to 7-tnembered hetero-cycl i c 
ring chosen from azetidinyl, pyrrol i di ny I , piperidinyl, 
pipera2inyl, N-alkylpiperazinyl or azepinyl rings, or R^ 
denotes a cycloalkyl radical containing 3 to 7 carbon atoms 
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or a saturated 4 to 7-membered heterocyclic ring chosen 
5 from the azetidine, pyrrolidine, piperidine and azepine 
rings, these heterocyclic rings being option-ally capable 
of being substituted by sn alkyl radical on the nitrogen 
atoii/ 

- or denotes a fornyl or alky Icarbony I radical and R5 
10 denotes an alkyl radical substituted by a carboxy, alkyl* 

amino or di alky lam ino radical whose alkyl radicals can 
form,, with the nitrogen atom to which they are attached a 4, 
to 7-membered heterocyclic ring chosen from azetidinyL, 
pyrrol idinyl, piperidinyl, piperazinyl, N-alkylpiperaz inyl 
15 or azepinyl ring, or denotes a 4 to 7-aembered hetero- 
cyclic ring chosen from the azetidine, pyrrolidine, pipe- 
ridine and azepine rings, these heterocyclic rings being 
capable of being substituted by an alkyl radical on the 
nitrogen atom, 

20 - or R4 and R = , which are identical or different, denote an 
alkyl radical optionally substituted by a carboxy, alkyl- 
oxycarbonyl, hydroxy, alkylamino or di alky l-am ino radical 
whose alkyl radicals optionally form, with the nitrogen 
atom to which they are attached, a 4 to 7-membered hetero- 

25 cyclic ring chosen from azetidinyl, pyrrol idinyl, piperi- 
dinyl, jnperaz inyl, N-alkylpiperaz inyl or azepinyl 

- or R4 and R5 form, together with the nitrogen atom to 
which they are attached,. a 4 to 7-membered heterocyclic 
ring chosen from the azetidine, pyrrolidine, piperidine, 

30 morpholine and piperazine rings, optionally substituted 
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by an alkyl radical, 

2) or denotes a double bond, X denotes an oxygen atom 

and Z denotes a radical of general formula: 



" CH \, (xiii) 



5 defined as follows: 

a) either R ^ and each denote a hydrogen atom and R^ 
denotes a 3-pyrrol idinyl th io or 3- or 4-p iper idy I th io 
radical (these radicals being optionally substituted by an 
alkyl radical) or R^ denotes an alkylthio radical substi- 

10 tuted by one or two hydroxysulphonyl, alkylamino, or di- 
alkylamino (optionally substituted by a mercapto or dial- 
kylamino radical) radicals, or by one or two rings chosen 
from piperazino (optionally substituted by an alkyl or 
aercaptoalkyl radical) »orpholino, th iomorphol ino, pi- 

15 peridino, 1-pyr rol id iny I, 2-, 3- or 4-piperidyl and 2-or 
3-pyrrol idinyl radicals (the Latter two rings being op- 
tionally substituted by an alkyl radical on the nitrogen 
atom) , 

b) or Rj and together form a valency bond and R^ de- 
20 notes a 3-pyrrol idinyla«ino, 3- or 4-p iper idylamino, 

3-pyrrolidinyloxy, 3- or 4-piper idyloxy, 3-pyrrol idinyl- 
thio or 3- or 4-p iper idyl th io radical (these radicals be- 
ing optionally substituted by an aLkyl radical on the ni- 
trogen atom in the ring), or denotes an alkylamino, 
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alkyloxy or alkylthio radical substituted by one or two 
hydroxy-sulphonyl, alkylamino, dialkytamino (optionally 
substitu-ted by a dialkylamino radical), tr ialkylammonio 
or 4- or 5-lsndazolyl radicals or by one or two rings 

5 chosen from piperarino (optionally substituted by an alkyl 
or nercapto alkyl radical), raorpholino, th i omorphol ino, 
piperidino, 1-pyrrol idinyl, 2-, 3- or 4-p iper id iny I and 2- 
or 3-pyrro-L idinyl radical (the last two rings being op- 
tionally sub-stituted by an alkyl radical on the nitrogen 

10 atom), it being understood that the alkyl radicals and 
alkyl moieties referring to the symbols of the general 
formula (XI) contain 1 to'5 carbon atoms and form a linear 
or branched chain^ or 
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derivatives of the general formula: 




(XIV) 



in which the symbol Y denotes a 
hydrogen atom or a dimethylamino radical and the symbol Rg 
denotes a 3- °r 4-cniiimclidinyl radical , or salts thereof. 

Some of the derivatives of synergistins of formulae 
15 (XI) and (XIV) can have isomeric forms. It is to be under- 
stood that these isomeric forms as well as their mixtures 
can be advantageously associated with the products of gen- 
eral formula (I). 

The products of general formula (XI) defined as 
20 above under 1), with the exception of those in which R 4 

denotes a formyl or al ky I c arbonyl radical, can be prepared 
by the action of an amine of general formula: 



R 

,/ 4 



(XV) 



in which R< and R* are defined as above, on a synergists 
25 of general formula: 




(xvi) 



in which Y denotes a* hydrogen atom (v i rginiamyc in S) or 
the diraethylamino radical (pr ist inamyc in I*), in the 
presence of an alkali metal cyanoborohydr ide . 

5 The operation is generally carried out with an 

excess of amine of general formuLa (XV> in the presence 
of an alkali metal cyanoborohydr ide such as sodium cyano- 
borohydride, in an organic solvent such as an alcohol con- 
taining dissolved gaseous hydrogen chloride (methanolic 

10 hydrogen chloride or ethanolic hydrogen chloride) at a 

temperature between 0°C and the reflux temperature of the 
reaction mixture, preferably at a temperature in the re- 
gion of 20°C. 

The reaction can be advantageously carried out in 

15 the presence of a drying agent such as molecular sieves. 

The products of general formula (XI ) defined as 
above under 1) in which R 4 denotes a formyl or alkylcar- 
bonyL radical and R-f denotes an alkyl radical substituted 
by a carboxy, alkylamino or dialkylamino radical whose al- 

20 kyl radicals optionally form, with the nitrogen atom to 
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which they are attached, a * to 7-meabered heterocyclic 
ring chosen from ezetidinyl, pyrrol idinyl, piperidinyl, 
piperazinyl, alkyl-piperaz iny I or azepinyl ring, or de- 
notes a saturated 4 to 7-membered heterocyclic ring chosen 
from the azetidine, pyrrolidine, piperidine and azepine 
rings, these hetero-cycHe rings being capable of being 
substituted by an 'alkyl radical on the nitrogen atom, and 
Y is defined as above, can be prepared by the action of a 

product of general formula: 

Ro - CO - a (XTII) 
in whieh R 9 denotes a hydrogen atom or an alkyl radical 
and 0 denotes a halogen atom or an alkylcarbonyloxy radi- 
cal, on a product of general formula: 

Ji-CMjCM, = (XVIII) 
? H 3 5 H | i 




in which Y iS defined as before and «' 5 has the corres- 
ponding definition of R5 which is given above. 

The reaction is usually carried out in an organic 
solvent such as pyridine, in a chlorinated solvent (methy- 
lene chloride) or an ether (tetrahydrof uran) in the presence 
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of an acid acceptor such as an organic base such as 
t Methylamine or an inorganic base such as an alkali metal 
carbonate or bicarbonate such as sodium bicarbonate, the 
operation being carried out at a temperature between 0 

5 and 80°C. 

It is to be understood that, when R # 5 denotes a 
radical containing a secondary amine group, the said group 
must be protected before the product of general foraula 
(XVII) is reacted with the product of general formula (XVIIl) 

10 The protection is carried out under the conditions des- 
cribed earlier for the preparation of the product of the 
general formula (VIII.). 

It is also to be understood that, when and/or 
R* in the general formula C*V) denote a radical con- 

15 taining a secondary amine group, the latter must be pro- 
tected beforehand, before the product of general formula 

(XV) ■ is reacted with the product of general formula 
(X7I). The blocking and the deblocking are carried out as 
described earlier. 

20 The products of general formula (XI) defined as 

before under 2), in which Y is defined as before and the 
other symbols are defined as before under 2) a) can be 
prepared by the action of a product of general formula: 

R'6-H (XIX) 

25 in which R'^ has the definition of R^ given earlier under 
2) a)., on the product of general formula: 
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(»0 



in which Y is defined as before. 

The operation is usually carried out in an organic 
solvent such as an alcohol such as methanol, or a chlori- 
nated solvent such as chloroform, or a mixture of these 
solvents, at a temperature between 0°C and the reflux tem- 
perature of the reaction mixture, preferably at a tempera- 
ture in the region of 20°C. 

The products of general formula (XX) can be pre- 
pared by the action of an alkali metal borohydride such as 
sodium cyanoborohydride on a product of general formulas 




-CH, 



(xxr) 



in whieh Y is defined as before. 

The operation is usually carried out in an organic 
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solvent such as an ether such as tet rahydrof uran, or an 
alcohol, for example isopropanol, in the presence of an 
acid such as tr if luoroacet ic acid, at a temperature be- 
tween 0°C and the reflux temperature of the reaction 
Mixture, preferably at a tenperature in the region of 
20°C. 

The products of general formula (XXI) can be 
obtained by the action of a product of formula: 



N - CR 



in which either X^ denotes an alkyloxy radical and 
10 denotes an alkyloxy or dimethyl am i no radical, or X<| and 
%2 both denote a dime thy I amino radical, on a product of 
general formula (XVI). 

In practice, it is advantageous to react tert- 
butoxybis (dimethy L am i no)methane with the product of general 
15 formula (XVl), the operation being carried out" in an organic 
solvent such as a chlorinated solvent such as 1,2-diehloro- 
ethane, or an amide (for example dime thyl f ormamide) at a 
temperature between 0 and 80°C, preferably at a tempera- 
ture in the region of 20°C. 
20 The products of general formula (XXII) can be pre- 

pared according to the methods described by H. Brederecx 
et al., Chem. Ber., J01, 41 and 3058 ( 1968) and Chen*. Ber w 
1.06, 3725 (1973). 
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The products of general formula (XI) in which V is 
defined as before and the other symbols are defined as 
earlier under 2) b), except for R £ denoting a 3-pyrro- 
lidinyloxy, 3- or 4-piper idyloxy or alkyloxy radical, op- 
5 tionally substituted as defined under 2) b>, can be pre- 
pared by the action of a product, of general formula: 

R» 6 - H 

in which R M 6 has the definition of R & . given above, on 
a product of general formula (XXI) *n *^ ch Y is defined 

10 as earlier. 

The reaction is carried out in an organic medium 
in the presence of an acid (for example acetic acid or a 
mixture of acetic acid with catalytic quantities of tri- 
fluoroacetic acid), in the presence or absence of a sol- 

15 vent, at a temperature between 0 and 50°C; preferably at 
a temperature in the region of 20°C. 

Where applicable, the solvent can be chosen from 
organic solvents such as ethers < tetrahydrof uran) , alco- 
hols (ethanol) and chlorinated solvents (methylene chlor- 

20 ide or chloroform, for example). 

The products of general formula (7.l) in which Y is 
defined as before and the other symbols are defined as 
earlier under 2) b) can be prepared by the action of a 
product of general formula: 



25 R "V H 



(XXI7) 



in which R'" 6 is defined as R 6 under 2) b>, on » product 
o-f general formula; 



c 
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(XXV) 



in which Y is defined as before and Zf denotes a tosyloxy, 
acetyloxy, tr imethy Is i lyloxy or di aL ky lox'yphosphory Loxy 
radical whose alkyl moieties contain 1 to 4 carbon atoms 
5 forming a linear or branched chain or denotes a chlor- 
ine atom* 

The operation is usually carried out in an organic 
solvent such an ether such as tet rahydrof uran, an alcohol 
such as ethanol, or a chlorinated solvent (methylene chlo- 

10 ride or chloroform, for example) at a temperature in the 
region of 20°C. The reaction is carried out in a basic 
medium, for example in the presence of an alkali metal 
hydride or an alkali metal alcoholate such as sodium eth- 
oxide or potassium te r t-butox i de . 

15 when R" f g is different from a substituted alkyl- 

oxy or (heterocyclic ring radicaDoxy radical, it is also 
possible to operate either in a neutral medium at a tem- 
pera ture ^between 0 and 50°C, in one of the solvents men- 
tioned above, or in an acetic medium under conditions 

20 iaentical to those described earlier for the action of a 
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product of generaL formula (XXIIl)on a product of general 
formula 

(XXI) . 

The products of general formula (XXV) can be 
prepared by acid hydrolysis of a product of general for- 
5 mula (XXI) to obtain a product of general formula: 




0H (XX7I) 



followed: 

Ot ) either by the action of a product of general formula: 

10 in which X denotes a halogen atom and l* i has the defi- 
nition given before for Z U except for denoting a chlor- 
ine atom 

^ ) or by the action of a product of formula: 

(C 6 H 5 ) 3 P Cl 2 (XXVII J) 

15 to obtain a product of general formula (7X7) in which 
Zl denotes a chlorine atom. 

The hydrolysis of the product of general formula 
(XXI) to the product of general formula (XXV) is earned 
out by mean* of an aqueous solution of an inorganic acid 
20 such as a 0.1 N aqueous solution of hydrochloric acid, the 
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operation being carried out at a temperature in the region 
of 20°C. 

The reaction of the product of general f ormula^xxvn) w i tn 
the product of general formula (XXVI) is generally carried 

5 out in an organic solvent such as methylene chloride in 
the presence of an acid-acceptor such as an organic base 
such as tr iethylamine, or an inorganic base such as an 
alkali metal carbonate or bicarbonate, for example sodium 
or potassium bicarbonate. The operation is generally 

10 carried out at a temperature between -20 and +20°C. 

The reaction of the product of general formula (x:r. T IJl) 
with the product of general formula (^XVl) is usually car- 
ried out in a chlorinated solvent such as methylene chlo- 
ride at a temperature between -20 and +20°C. 
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Tbe products of 
general formula(XH), in which Y and Rj are defined as 
above, can be prepared by the action of a thiol of gene- 
ral formula: 

R| sh to: 

5 in which Rjhas the definition given above, on a product 
of general formula: 




(:ra) 



. in which Y is defined as above. 

The reaction is generally performed in an organic 
10 solvent such as an alcohol, e.g. methanol or a chlorina- 
ted solvent, e.g. chloroform, or a mixture of these sol- 
vents, at a temperature of between -20°C and the refluxing 
temperature of the reaction mixture, preferably at a tem- 
perature in the region of 20°C. 
15 It is understood that the thiol of CR) or (S) con- 

figuration leads to the synergists derivative of general 
formula (XIV) of the corresponding configuration. 

The thiol of general f ormul a (7Z:n) can be obtained 
from the thiol ester of general formula: 
20 Rj-S-COR* (XXXI) 



t 
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in which Rjis defined as above and R • denotes an alkyl 
radical containing 1 to 4 carbon atoms, preferably a 
methyl radical, by any known method for obtaining a 
thiol from a thiol ester without affecting the remainder 
5 of the molecule. The reaction is formed, in particular, 
by alcoholysis in alkaline medium, e.g. in an alcohol 
such as methanol, in the presence of sodium methylate or 
sodium hydroxide, at a temperature of between 20°C and the 
refluxing temperature of the reaction mixture. 
10 The thiol ester of general formula (m:) can be pre- 

pared by a method similar to that described by R.P. 
Volante, Tet. Let. 22 (33), 3119 (1981), from an alcohol 
of general formula; 

Rg OH (XXXIj; 
15 in which R ? is defined as above, and a th iocarboxyl ie acid 
of general formula: 

r 1 co sh (xzzm} 

in which R 1 is defined as above, by treatment with a mix- 
ture of tr iphenylphosphine and dialkyl azod i carboxyla te, 
20 e.g. diisopropyl azod i carboxyla te . 

The reaction is performed under conditions similar 
to those described in the above reference. 

It is understood that the alcohol of general for- 
mula (xxx:i) ^( R > or (S) form leads, respectively, to the 
25 thiol ester of general formula (XXXI) of (S) or (R) ccn- 
f igura t ion. 

The alcohol of general formula (ECU) 4 (R) or (s> 
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form can be prepared according to the method described by 
B. Ringdahl et al.. Acta. Pharm. Suec, 16, 281 (1979). 

The products of general formula (X3Dt) can be pre- 
pared as described in European Patent Publication 133,098. 
5 When the products of general formula (7J7) take the 

form of a mixture of isomers, it is possible to separate 
the latter by any known method which does not affect the 
remainder of the molecule; e.g. by high performance liquid 
chromatography. 
10 . The new products of general formula (r.rv)can be 

purified by the usual known methods, e.g. crystallization, 
chromatography or successive extractions in acid and basic 
medium. For those versed in the art who are familiar with 
the sensitivity of synergistins in alkaline medium, it is 
15 obvious that "basic medium" is understood to mean a medium 
which is just sufficiently alkaline to liberate the parent 
substance from its addition salt with an acid, i.e. a 
medium in which the pH does not excess 7.5 to 8. 

The'new products of general formula (ZJY)can be 
20 converted to an addition salt with acids by the action of 
an acid in an organic solvent such as an alcohol, ketone, 
ester or chlorinated solvent. The salt precipitates, 
after concentration of its solution where appropriate; it 
is separated by filtration or decantation. The addition 
25 salts with acids can also be obtained in the state of 
aqueous solutions by adding an aqueous solution of the 
corresponding acid to the product of general formula (xr?). 



I 
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The products of general formulae (IX) r 
( XE 0f (XXIIl) 8113 (XXJV) can be prepared according to, or 
in a similar manner to, the methods described in the e«a«- 
ples below, and especially according to: 

- G. G . Urquart et al., Org, Synth., 2A, 36 (1941) 

- A.I. Vogel, J. Chem. Soc, 1822 ( 1948) 

- J.H. Chapman and L * N. Owen, J. Chem. Soc, 579 (1950) 

- H.R. Snyder et al., J. Am. Chem- Soc, 69, 2672 ( 1947) 

- D.D. Reynolds et al., J. Org. Chem., 26, 5125 ( 1961) 

- J.W. Haeffele et al*/ Proc Sci. Toilet Goods Assoc, 
32, 52 (1959) 

H. Barrer et al., J. Org. Chem., 27, 641 (1962) 

- J.H. Biel et al., J- Amer. Chem. Soc, 77, 2250 (1955) 
when dealing with a product of general formula (27.) , 
(XIX), (XXIII) ox ()7.IV) in which R^R'g, R" 6 or R"'g 
denotes a substituted alkylthio or (heterocyclic ring 
radicaUthio radical, or according to: 

- A. J.W. Headlee et al., J. Amer. Chem. Soc, 55, 1066 
(1933) 

B.K. Campbell and K.N. Campbell, J. Amer. Chem. Soc, 
60, 1372 (1938) 

- R.C. Elderfield et al., J. Amer. Chem. Soc, 68, 1579 
(1946) 



when deaLing with a pr duct of general formula (XXJ71) or 
(XX2T)> in which R" 6 or R"* 6 denotes a substituted 
15 alkyloxy or (heterocyclic ring radicaDoxy radical, or 
according to: 

- J. Amer. Chen. Soc, 54, 1499 (1932) and 

- J. Amer. Cheni. Soc, 54, 3441 (1932), 

when dealing with a product of general formula (xv) or 

20 of general formula (EC), (ZXIIl)or (XXIV) ' in which R^,R"6 

or R"*> are substituted alkylamino radicals, or accor- 
6 

ding to: 

E.F. Elslager et al., J - Med. Chem., V7, 99 ( 1974) 
L.n. werbel et al., J. Het. Chem., _1£, 363 ( 1973) 
25 when dealing with a product of general formula (zr\ 
(rjrjll) or {Trr*; in which ° r R " 'g are (hetero- 

cyclic ring radical )amino radicals. 

It is to be understood that in the above methods, 
when Rj, R A , » R' 6 i R" 6 or R M, 6 contain a secondary amine 
group capable of interfering with the reaction, this must 
first be protected by any known method which does not 
effect the remainder of the molecule. The protective 
5 radical is removed after reaction under the conditions 
described earlier. 

Where applicable, the isomers of the products of 
general formula (1) and/or of the products of general 
formula (Xl) can be separated by chromatography or by high 
10 performance liquid chromatography. 

The products of general formula (XI ) can be puri- 
fied as mentioned earlier for the products of general 
formula (I). 
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The new products of general fornula (XIV) poss- 
ess the considerable advan tage^hat "They cTTrt Be "ScUIibi- 
20 lized in water in the state of salts, at doses which can 
* be used therapeutically, while retaining the general acti- 

vity spectrum of synerg ist ins . They are active, in parti- 
cular, on Staphylococcus aureus Smith in vitro at concen- 
trations of between 1 and 125 yg/ml and in vivo at doses 
25 of between 5 and 50 mg/kg subcutaneous I y in mice. 

In addition, they are especially advantageous on 
account of their low toxicity. 

The synergistin derivatives of general 
formula (ZJV) have a synergistic effect on the antibac- 
terial action of pr is t inamyc in Ha on Staphylococcus 
aureus Smith in vitro at doses of between 0.1 and 10 ug/ 
15 cm* and in vivo in mice at doses of between 10 and 200 
sag /kg subcutaneous ly, when they are combined in propor- 
tions varying between 10:90X and 90:10%. 

The pristinamycin Ug derivatives of f ormul a j and 
15 their pharmaceu t i cally acceptable salts exhibit particularly 
advantageous antibacterial properties In vitro and in vi vo . 

In vitro , the products of formula (I) have shown 
themselves to be active towards Staphylococcus aureus Smith. 
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in addition, they have a synergistic effect on the 
antibacterial action of pristinamycin I A - 

In vivo, the products of formula (I) have shown 
themselves to be active in the mouse in experimental 
5 infections with staphylococcus aureus Smith by the 
subcutaneous route. When they are combined with 
natural or synthetic pristinamycin X A in proportions 
from 10-90% to 90-10%. they have a synergistic effect 
on th e antibacterial action by the subcutaneous route. 
10 The ED results are given in Table I which follows. 
I„ addition°the products of formula (I) are especially 
advantageous on account of their low toxicity and when 
B is 2. their non-clastogenicity in vitro. 

The products of general formula (I) are more stable 
15 in acid conditions than the corresponding 16-oxo- 
compounds either described in EP 135410 or of general 
formula (IV). 
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The products of special interest are those of 
10 formula (I) in which the symbol ^denotes: 

- either a nitrogen-containing 5 or 6-membered heterocyclic 
ring radical unsubstituted or substituted by an alkyl 
radical , 

- or an alkyl chain of 2 to 4 carbon atoms and substituted 
15 by 1 or 2 radicals chosen from phenyl, cycloslkylamino of 

3 to 6 ring atoms, and N-alkyl-N-cycloalkylamino of 3 to 
6 ring atoms, elkylaraino, dialkylamino, dialkylcarbamoyloxy 
(the alkyl moieties of these two latter radicals being 
unjoined or joined to form, with the nitrogen atom to which 

20 they are attached, a saturated or unsaturated 5 or 6- 
membered heterocyclic ring which may contain another 
hetero-atom chosen from nitrogen, oxygen and sulphur in 
the form of sulphoxide or sulphone, and unsubstituted or 
substituted by alkyl), or substituted by a nitrogen- 

25 containing 5 or 6-membered heterocyclic ring which may 
contain another hetero atom chosen from nitrogen, oxygen 
and sulphur in the form of sulphoxide or sulphone and 
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unsubstltuted or substituted by alkyl, this heterocyclic ring being 
linked to the alkyl by a carbon atom of the ring, 1t being understood 
that fet laast on2 of tn* cubstituent.i cerried by the ebove 
elkyl chain is e nitrogen-containing substituent capable 
5 of forming SBlts, and n is 1 or 2; 

and, among these products, those which are especially 
active are the products of formula (I) in which R denotes 
an alkyl chain containing 2 to 4 carbon atoms substituted 
by 1 or 2 radicals chosen from phenyl, cycloalkylamino of 

10 5 to 6 ring atoms, N-alkyl-N-cycloalkylamino of 5 or 6 
ring atoms, Blkylamino of 1 to A carbon atoms, and 
dialkylamino (in which the alkyl moieties contain 1 to 3 
carbon atoms each or form, with the nitrogen Btom to which 
they are attached, a saturated 5 or 6-membered heterocyclic 

15 ring), or R denotes a nitrogen-containing 5 or 6-membered 
heterocyclic ring unsubssti tuted or substituted by alkyl 
of 1 to 4 carbon atoms, at leBSt one of the substituenls 
carried by the elkyl chain being e nitrogen-containing 
substituent capable of forming salts, and at least one of 

20 the radicals cairied by this chain is placed in a 1- or 
2- position, and n is 1 or 2. 
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For use in therapy, the compounds of formula (i)cBn 
be used es such, that is to say in the form of the base, in 
combination with already known synergistins , but, since 
the chief advantage of the products of the invention is 

1D their solubility in water, it is especially advantageous 

to use them in the form of pharmaceutically acceptable salts, 
in combination with known synergistins or with the syner- 
gistins of formula (V), dissolved either in the form of 
pharmaceutically acceptable salts or, where applicable, in 

15 the form of the base when the solubility is sufficient for 
the solution produced to contain ( in a volume suitable for 
a single dose) a quantity of active ingredient which is 
at least equal to the therapeutically active dose. 

Both for the products of formula (I) and for the 

20 products of formula (V), the pharmaceutically acceptable 
salts which can be mentioned are the salts of addition with 
inorganic acids such as hydrochlorides, hydrobromi des , 
sulphates, nitrates, phosphates, or with organic acids, 
such as acetates, propionates, succinates, maleates, 

25 fumarates, methanesulphonetes , p-toluenesulphonates, 
isethionates , or substitution derivatives of these 
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compounds. There can also be mentioned, as pharmaceutic 
cally acceptable salts, the salts with alkali metals (such 
as sodium and potassium salts), with alkaline-earth metals 
(such os tite magnesiun silt), the ammonium salt and salts 

5 of addition with nitrogen-containing organic bases (etha- 
nolamine, die thanol amine, t r imet hy I amine, tr iethylamine, 
methyLamine, propylamine, d i i sopropyl am ine, N,N-d imethy I- 
ethanolamine, benzylamine, d iben2y I amine, d i eye I ohe xy l- 
benzylamine, N-benzy I- $ -phenet hyl amine, N,N ' -d ibenzyl- 

10 ethylenediamine, benzhydryl am ine, arginine, leucine, 
lysine or N-me t hylgl ucami ne ) . 

Quaternary ammonium salts corresponding to the 
anions listed above can be mentioned as pharmaceu t i cal I y 
acceptable salts for the products of general formula (V) 

15 in which 2 denotes a radical of general formula (VII) in 
which R4 denotes a t r ia I ky L ammon i 0 radical. 

The following examples, given without implying 
any limitation, show how the invention can be put into 
practice. The NMR spectra of the products illustrated in 

20 these examples and in the reference examples which follow, 
show general characteristics which are common to all the 
products of general formula (I) or of general formula (V) 
and individual characteristics which are specific to each 
of the products, depending on the subs t i tuents . Only the 

25 individual characteristics due to the changeable radicals 
ere mentioned in the examples or reference examples which 
follow. For the products of general formula CI), all the 
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protons are designated according to the numbering indicated 
in the following fornula: 

o 




(XXII) 



For the synergistins of general formula (V) all the 
5 protons are designated according to the numbering indi- 
cated in the general formula (XXIII); this numbering is 
that recommended by J.O. Anteunis et al., CBur. J. Bio- 
chem., 58, 259 (1975)3. 




(XXIII) 



K 5 
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C 

Unless stated otherwise, all the spectra were re 
corded at 250 KHz in deote rochlorof orm; the chemical 
shifts are expressed in ppm relative to the tet ramethy l- 
silane signal. The abbreviations used in the following 
S text are as follows: 
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doublet of 
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doublets 


dddd 




doublet of 


doublets 


of 


doublets of doublets 



15 it is to be understood that the various isomers 

have been classified arbitrarily according to the chemical 

shifts observed in NMft. 

The names isomer A-} and isomer of the products 

of general formula (I) in which n « 1 are given to the iso- 
20 fliers which have the characteristics: 

approximately 1.7 (s, -CH 3 at 33); approximately 3.8 (s, 
^CH2 at 17); < 5 td, -H27* isomer A£ or > 5 <d, 

-H27> isomer A^; approximately 5.50 (broad d, -H13); 

approximately 6.20 Cd, -H^); approximately 6.6 <^NH 

25 at 8); ^ 8 Cs, -H 2 qO. 

The names isomer B\ and isomer of the pro- 
ducts of general formula (I) in which n = 1 are given to 
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the isomers which have the characteristics: 
approximately 1.5 (5, -CH 3 at 33); approximately 3.7 and 
3.9 C2d,>CH2 at 17); approximately 4.8 (mt, -H^); 
< 5 (d, -H 2 7> isomer B2 or > 5 <d, -H 2 7>- isomer B 1; 

5 approximately 5.70 (borderline AS, -H<m and -H 10 >; approxi- 
mately 7.7 C^-NH at 8); approximately 7.8 ($, -H20>- 

The name isomer A of the product of general for- 
mula (VII) is given to the isomer which has NMR characteris- 
tics identical to those listed above for the isomers A<| 

10 and Ag of the products of general formula CI), it being 
understood that the H at 27 is characterized by: 4.7 <d, 
J ^ 1 Hz). 

The name isomer B of the product of general formula 
(VII) is given to the isomer which has NMR characteristics 
15 identical to those listed above for the isomers B-j and 
B£ of the products of general formule (I), it being 
understood that the H at 27 is characterized by: 4.6 <d, 



j 2.5 Hz). 



In the following examples, the name "flash" chroma- 
20 tography is given to a purification technique in which a 
short chromatography column is used and operated under an 
intermediate pressure (50 kPa) with the use of a silica 
with a particle size distribution of 40-53 pro, according to 
W.C. Still, M. Kahn and A. Mitra (J. Org. Chem. 43, 2923 
25 (1978). 

In the examples described below, unless stated 
otherwise, all the products can be dissolved at a strength 
o-f at least 2X, in the form of hydrochloride. 
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EXAMPLE 1 
Compounds 1 and 2 

To a stirred solution of 26-(2-diethylaminoethyl)- 
sulphonylpristinamycin II B (isomer A) (7.9g) in 

5 methanol (250 cc) at room temperature was added 

portionwise sodium borohydride (0.47g) over 5 minutes. 
After stirring at room temperature for 20 minutes 
dichloromethane (250 cc) and water (330 cc) were added 
and the organic phase separated. The aqueous phase was 

0 extracted with a further 100 cc of dichloromethane, the 
combined organic phases were dried over anhydrous 
magnesium sulphate and evaporated to dryness affording 
a light yellow solid (7.1g). Partial purification by 
"flash 1 ' chromatography on silica was carried out 

5 [eluent: chloroform-methanol (90-10 by volume)] 100 cc 
fractions being collected, according to the following 
scheme: 

Purification Scheme 

Batch A (7.1g) 

"flash" chromatography 

1 

Batch C (2.5g) 

Fractions 10-15 
"slov" 



I 

Batch B (2.3g) 

Fractions 3-7 
"fast" 
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Batch B was comb in d with a similar batch (B* ( 
0.6g) [and batch C was combined with a similar batch 
(C 1 , l.Og)], produced from treating 3.3g of 
26-(2-dietbylaminoethyl) Bulphonylpristinamycin II B 

5 (isomer A) with sodium borohydride according to the 
conditions above. 

Further purification of the combined batches B+B 
by "flash" chromatography on silica [eluent: ethyl 
acetate-methanol (90-10 by volume)] 30 cc fractions 

10 being collected, was carried out. After concentrating 
fractions 34 to 39 to dryness under reduced pressure at 
40-45°C, dissolving the residue (0.66g) in ethyl 
acetate (6 cc) and pouring the solution into light 
petroleum (bp 40-60*0 (70 cc), 16-deoxy-26- (2-diethyl- 

15 aminoethyl) sulphonyl-16alpha-hydroxypristinamycin 

II,, (isomer A) ("fast" 16-stereoisomer) was obtained 

D 

as a colourless solid (0.55g) melting slowly above 
104°C. Found: C, 58.4; H, 7.6; N, 7.7; S, 4.47%. 
Calculated for C 34 H 52 N 4 0 9 S: C, 58.9; H, 7.6; N, 

20 8.1; S, 4.63%. 

Further purification of the combined batches C+C 1 
by "flash" chromatography on silica [eluent: ethyl 
acetate-methanol (85-15 by volume)] 30 cc fractions 
being collected, was carried out. After concentrating 

25 fractions 31 to 39 to dryness under reduced pressure at 



40-45°C, dissolving the residue (l.Og) in ethyl acetate 
(7 cc) and pouring the solution into light petroleum 
(bp 40-60°C) (75 cc), 16-deoxy-26- (2-diethylaminoethyl)- 
sulphonyl-16beta-hydroxypristinamycin hydrate 
5 (isomer A) ("slow" 16-stereoiscmer) was obtained as e 
colourless solid (0.66g) melting slowly above. 106°C. 
Found: C, 57-7; H, 7*4; N, 7.8; S, 4-53%. Calculated 
for C 34 H52N 4 09S.H 2 0: C, 57.4; H, 7.67; N, 
7.88; S, 4.51%. 



EXAMPLE 2 
Compounds 3 and 4 

To a stirred solution of 26-(2-diisopropylamino- 
ethyl)thiopristinamycin (isomer A) (4.0g) in 
methanol (80 cc) at room temperature was added dropwise 
5 over 15 minutes a solution of sodium borohydride 
(0.296g) in water (6 cc) , whilst maintaining the 
reaction temperature at 25°C with external cooling. 
The resulting clear solution was stirred for a further 
75 minutes at room temperature then poured into water 

10 (700 cc) and the pH of the solution adjusted to 4 by 
addition of dilute hydrochloric acid (1M). The pH of 
the solution was then adjusted to 8 by addition of 
dilute sodium hydroxide solution (1M) and extracted 
twice with chloroform (total 400 cc) . The aqueous 

15 phase was saturated with sodium chloride and further 
extracted with ethyl acetate (500 cc). The combined 
chloroform and ethyl acetate extracts were dried over 
anhydrous magnesium sulphate and evaporated affording a 
colourless syrup (4.5g). Two successive purifications 

20 by "flash" chromatography on silica were carried out 
[eluent: chlorof orm-methanol (90-10 by volume)] 50 cc 
fractions being collected, according to the following 
scheme : 



-s 

v.. 
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Purification Scheme 



Batch A (4.5g) 



"flash" chromatography 



Batch B (3.5g) 
Fractions 8-17 



Batch C (0.3g) 
Fractions 18-23 



"flash 11 chromatography 



i 



Batch D (l.lg) 
Fractions 23-28 



Batch E (1.2g) 
Fractions 33-48 



In all cases, the fractions recovered were 
concentrated to dryness under reduced pressure at 
40-45°C. 

5 Batch D was dissolved in ethyl acetate (30 cc), the 
solution was filtered and poured into hexane (120 cc) 
affording 16-deoxy-26-(2-diisopropylaminoethyl) thio- 
16alpha-hydroxypristinamycin II fi hydrate (isomer A) 
("fast" 16-stereoisomer) as a white powder (0.83g) 
10 melting slowly above 115°C. Found: C, 60.4; H, 8.0; 
N. 7.8; S, 4.58; H 2 0, 2.55X. Calculated for 

C 36 H 56 N 4°7 S - H 2 0: 

C, 61.2, H, 8.27; N, 7.93; S, 4.54; H 2 0,2.55%. 



-70- 

Batches C and £ were combined, dissolved in ethyl 
acetate (35 cc) , the solution was filter d and poured 
into hexane (150 cc) affording 

16-deoxy-26-(2-diisopropylaminoethyl)thio-16beta-hydroxy 
5 pristinamycin II B hydrate (isomer A) ("slow" 

16-stereoisomer) as a white powder (0.92g) melting 
slowly above 120°C. Found: C, 60.8; H, 7.9; N, 7.8; 
S, 4.56; H 2 0 ( 2.7%: Calculated for 
C 36 H 56 N 4 0 7 S.H 2 0: C, 61.2; H, 8.27; N, 7.93; 
10 S, 4.54; H 2 0, 2.55%. 



* ^ - 71 - 

EXAMPLE 3 
Compounds 5 and 6 

To a stirred solution of 26-(2-diisopropylamino- 
ethyl) sulphinylpristinamycin II fi (isomer A 2 ) (4.0g) 
5 in methanol (100 cc) at room temperature was added 
portionwise sodium borohydride (0.4g) over 10 minutes, 
whilst maintaining the reaction temperature at 25°C 
with external cooling. The resulting clear solution 
was stirred for a further 75 minutes at room 

10 temperature then poured into water (750 cc) . Glacial 
acetic acid (5 cc) was added to adjust the pH of the 
solution to 4, followed by addition of solid sodium 
bicarbonate to bring the pH to 7.5- The mixture was 
extracted with ethyl acetate (2x250 C c), the extracts 

15 were dried over anhydrous magnesium sulphate and 

evaporated yielding a golden meringue (3.5g), which was 
purified by "flash" chromatography [eluent: 
chloroform-methanol (90-10 by volume, followed by 80-20 
by volume) 50 cc fractions being collected. Fractions 

20 17 to 24 were combined and concentrated to dryness 

under reduced pressure at 40-45°C to give a white solid 
(0.9g) which was dissolved in ethyl acetate (20 cc). 
After filtering the solution, hexane (100 cc) was added 
and the precipitate separated off by filtration to give 



16-d oxy-26-(2-diisopropylamino thyl)sulphinyl-16alpha- 
hydroxypristinamycin II R hydrate (isomer A 2 ) 
("fast" 16-stereoisomer) as a white powder (0.55g) 
melting slowly above 120°C. 

Fractions 31 to 40 were combined and concentrated to 
dryness under reduced pressure at 40-45°C to give a 
white solid (1.3g) which was dissolved in ethyl acetate 
(20 cc). After filtering the solution, hexane (100 cc) 
was added and the precipitate separated off by 
filtration to give 16-deoxy-26-(2-diisopropylamino- 
ethyl) sulphinyl-16beta-hydroxypristinamycin II R 
hydrate (isomer A £ ) ("slow" 16-stereoisomer) as a 
white powder (0.7g) melting slowly above 120-C. Found: 
C, 59.0; H, 7.6; N, 7.5; S, 3.9; H 2 0, 3.1%: 
Calculated for C 36 H 56 N 4 0 8 S. 1. 5 H 2 0: C, 59.1; 
H, 8.13; N, 7.7; S, 4.4; H 2 0, 3.7%. 



EXAMPLE 4 
Compound 7 

To a stirred solution of 2-diethylaminoethanethiol 
hydrochloride (0.65g) in methanol (40 cc) under 
5 nitrogen was added sodium methoxide (0.21g) portionwise 
followed by 16-deoxy-16beta-hydroxypristinamycin II A 
("slow" 16-stereoisomer) (2g). The pale yellow 
solution was kept at room temperature for 18 hours, 
evaporated to low volume and absorbed onto silica then 

10 purified by "flash" chromatography on silica [eluent: 
chloroform-methanol (90-10 by volume)] 40 cc fractions 
being collected. Fractions 8 to 15 were combined and 
concentrated to dryness under reduced pressure at 
40-45°C. The residue (1.23g) was further purified by 

15 "flash" chromatography on silica [eluent: methanol] 
7 cc fractions being collected. Fractions 18 to 36 
were combined and concentrated to dryness under reduced 
pressure at 40-45°C to give a white solid (0.73g) which 
was dissolved in ethyl acetate (7 cc). The solution 

20 was poured into light petroleum (b.p. 40-60°C) (75 cc) 
affording 16-deoxy-26-(2-diethylaminoetbyl)thio- 
16beta-hydroxypristinamycin II fi hemihydrate 
(isomer A) as a white powder (0.6g) melting slowly 
above 105°C to give a complete melt at 125°C. Found: 

25 C, 60.6; H, 8.0; N, 8.2;S # 4.66; H 2 0, 1.4%. 
Calculat d for C^h^V^S. 0. 5H 2 0: C, 60.9; 
H, 7.98; N , 8.36; S f 4.79; H 2 0, 1.34%. 



-74- 



EXAMPLE 5 
Compound 8 

To a stirred solution of 16-deoxy-16alpha-hydroxy- 
pristinamycin II A ("fast" 16-stereoisomer) (1.54g) in 

5 methanol (AO cc) under argon at 0°C was added 
2-oiethylaminoethanethiol hydrochloride (O.SOlg; 
followed by sodium methoxide (0.162g) portionwise. The 
resulting pale yellow solution was kept at 5°C for 42 
hours, evaporated to 5 cc volume and purified by 
■10 "flash" chromatography on silica (eluent: methanol) 
13 cc fractions being collected. Fractions 12 to 17 
var-s cabined <md concentrated to drynsss under reduced 
pressure at 40-45°C to give a white solid (1.2g) which 
was dissolved in ethyl acetate (3 cc). The solution 

15 was poured into light petroleum (b.p. 40-60"C) (10 cc) 
affording 

16-deoxy-26-(2-diethylaminoethyl)thio-16alpha-hydroxy- 
pristinamycin II R (isomer A) as a white powder (l.Qg) 
melting slowly above 112°C to give a complete melt 
20 122-125°C. Found: C f 61.4; H ( 8.0; N, 8.2; S, 4.56%. 
Calculated for C 34 H 52 N 4 0 ? S: C, 61.8; H, 7.93; 
N, 8.48; S, 4.85%. 
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EXAMPLE 6 

Compounds 9, 10 and 11 

To a stirred solution of 16-deoxy-26-(2-diethyl- 
arainoethyl) thio-16alpha-hydroxypristinamycin 
5 (isomer A) ("fast" 16-stereoiscmer) (3.4g) in 

dichloromethane (250 cc) at 5°C was added trifluoro- 
acetic acid (0.594g) followed by 3-chloroperbenzoic 
acid (0.892g). After stirring at 5°C for 18 hours the 
reaction mixture was evaporated under reduced pressure 

10 at 40-45°C. The residue was purified by "flash" 

chromatography on silica [eluent: chloroform- methanol 
(87-13 by volume)] 20 cc fractions being collected. 
Fractions 26 to 34 were concentrated to dryness under 
reduced pressure at 40-45°C and the residue further 

15 purified by "flash" chromatography as above. Fractions 
10 to 16 afforded after concentration to dryness under 
reduced pressure at 40-45°C 
16-deoxy-26-(2-diethylaminoethyl)sulphinyl- 
16alpha-hydroxypristinamycin (isomer A 2 ) 

20 ("fast" 16-stereoisomer) as a white powder (0.6g) 
m.p. 138-140°C. Found: C, 57.4; H, 7.3; N, 7.6; 
S, 4.61; CI, 3.61; H 2 0, 1.62%. Calculated for 

C 34 H 52 N 4°8 S * °' 6H 2 0 ' 0-25 CHCl 3 : C ' 57 * 3; 

H, 7.51; N, 7.81; S, 4.47; CI, 3.71; H 2 0, 1.51%. 
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Fractions 36 to 46 from the first purification step 
were concentrated to dryness under reduced pressure at 
40-45°C affording 16-deoxy-26-(2-diethylaminoethyl)- 
sulphinyl-16alpha-hydroxypristinamycin (isomers 
5 A 1 + A 2 ) ("fast" 16-stereoisomer) as a white solid 
(0.5g), m.p. 138-140°C. Found: C, 57.7; H f 7.4; K, 
7-7; S, 4.52; CI, 3.10; H 2 0, 1.131. Calculated for 
C 34 H 52 N 4 0gS. 0.45H 2 O.0.22 CHCI3: C, 57.4; 
H, 7.73; N, 7.88; S, 4.51; CI 3.3; H 2 0, 1.14%. 
10 By proceeding in a similar manner but using the 

isomeric Compound 7 prepared in Example 4 there was 
prepared l6-deoxy-26-(2-diethylaminoethyl)sulphinyl- 
16beta-hydroxypristinamycin (isomer A 2 ). 
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EXAMPLE 7 

Compounds 12 and 13 

To a solution of 16-deoxy-16beta-hydroxy 
pri5tinamycin II A ("slow" 16-Btereoisomer) (1.05g) in 
5 ethanol (15 cc) was added ethylamine (5 cc of a 33% w/w 
solution in ethanol), kept at room temperature for 90 
hours and then evaporated to dryness. The resultant 
pale brown solid was purified by "flash" chromatography 
on silica [eluent: chlorof orm-methanol (90-10 by 

10 volume)]. The second component eluted, after 

concentration to dryness under reduced pressure at 
40-45°C, was dissolved in ethyl acetate. Addition of 
light petroleum (b.p. 40-60°C) , followed by filtration, 
gave 16-deoxy-26-ethylamino-16beta-hydroxypristinamycin 

15 I1 B hydrate (isomer A) as a white powder (0.46g), 

m.p. 135-137°C. Found: C, 60.6; H, 7.5; N, 9. A; H 2 0, 
2.1%. Calculated for C 3() H 4A N A 0 7 . 0.9H 2 O: C, 61.18; 
H, 7.84; N, 9.51; H 2 0, 2.75%. 

By proceeding in a similar manner but using the 

20 isomeric 16-deoxy-16alpha-hydroxypristinamycin II A 
(0.92g), the isomeric 16-deoxy-26-ethylamino-16alpha- 
hydroxypristinamycin hydrate (isomer A) was 
obtained as a white powder (0.5g) m.p. 131-134°C. 
Found: C, 62.8; H f 7.9; N, 9.7; H 2 0, 1.5%. 

25 Calculated for C 3C) H 44 N 4 0 7 . 0.25H 2 0: C, 62.4; H, 7.77; 
N, 9.71; H 2 0, 0.78%. 
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EXAMPLE 8 

Compounds 14 and 15 

To a solution of 16-deoxy-16alpha-hydroxy- 
pristinamycin II A ("fast" 16-stereoisomer) (1.5g) in 
5 ethanol (60 cc) was added 2-diethylaminoethylamine 

(1 cc) and the mixture was stirred at room temperature 
for 30 hours. After evaporating to dryness under 
reduced pressure at 40-45°C the residual brown solid 
was purified by "flash" chromatography on silica 
10 [eluent: ethyl acetate-methanol (92-8 by volume)] 35 cc 
fractions being collected. Fractions 15-45 were 
combined and evaporated to dryness under reduced 
pressure at 40-45°C affording a white solid (0.45g). 
This material was combined with a second batch prepared 
15 from reacting 1.6g 16-deoxy-16alpha-hydroxy- 

pristinamycin II A ("fast" 16-stereoisomer) in ethanol 
(70 cc) with 2-diethylaminoethylamine (1.08 cc) as 
above. The combined batches were further purified by 
"flash" chromatography on silica [eluent: ethyl 
20 acetate-methanol (98-2 by volume)] 30 cc fractions 
being collected. Fractions 31-59 were combined and 
concentrated to dryness under reduced pressure at 
40-45°C to give a white solid (0.8g) which was 
dissolved in ethyl acetate. The solution was filtered 



and light petroleum (b.p. 40-60°C) was add d. On 
cooling 16-deoxy-26-(2-diethylaminoethyl)amino-16alpha- 
hydroxypristinamycin hemihydrate was obtained as 
white crystals (0.7g) m.p. 118-120°C. Found: C» 62.1; 
5 H, 8.4; N, 10.3; H 2 0, 1.31. Calculated for 

C 34 H 53 N 5°y 0 ' 5H 2 O: C ' 62- ^ ; H ' 8#3; N> 10,7; H 2 0, 
By proceeding in a similar method but using the 

isomeric 16-deoxy-16beta-hydroxypristinamycin II A 

(1.4g), the isomeric 16-deoxy-26- (2-diethyl- 

10 aminoethyl)amino-16-betahydroxypristinamycin 

hydrate was obtained as white crystals (0.49g) m.p. 

123-125°C. Found: C, 59.5; H, 8.0; N, 10.0%. 

Calculated for C~, H„Nc0 7 .2.5H 0 0: C, 59.3; H, 8.5; N, 10, 
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EXAMPLE £ 

By using the same method as that described in 
Example 2 of European Patent Publication No. 191662. 
but starting from 26-(2-cyclopentylaminoethyl)- 
thiopristinamycin (isomer A) (2.9 g), sodium 
bicarbonate (0.72 g), and 98X meta-cbloroperbenzoic 
acid (0.75 g) at -30°C, and after purification by 
"flash" chromatography [eluent : dichloromethane- 
methanol (90-10 by volume)], 30 cc fractions being 
collected, and concentrating fractions 25 to 31 to 
dryness under reduced pressure (2.7 kPa) at 30°C, a 
yellow solid (0.7 g) is obtained which is re-purified 
by "flash" chromatography [eluent : dichloromethane- 
methanol (95 - 5 by volume) 1, 20 cc fractions being 
collected. After concentrating fractions 78 to 95 to 
dryness under reduced pressure (2.7 kPa) at 30°C, 
26-(2-cyclopentylaminoethyl)sulphinylpristinamycin 

II B (isomer A 2 )(2.3 g) is obtained in the form of a 
pale yellow solid melting at about 114°C. 
NMR spectrum 

1.30 to 2.25 (mt, fa of cyclopentyl) 
1.76 (s f -CH 3 at 33) 
2.80 (mt, -H 4 ) 

2.85 to 3.25 (mt, -J-CH 2 -CH 2 N-c11 ; *CH 2 at 15; -H 26 ) 



3.82 (s, )CH 2 at 17) 
4.81 (d, -H 2? ) 



10 
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5.53 (d, -H 13 ) 
6.19 (d, -H u ) 
6.30 (mt, >NH at 8) 
8.15 (6, -H 2(J ) 

26-(2-cyclopentylaminoethyl)thiopristinamycin 1I B 
(isomer A) can be prepared by using the same procedure 
as that described in Example 2 of European Patent 
Publication No. 191662. but starting from pristinamycin 
II A (15 g) and 2-cyclopentylamino- ethanethiol (A. 3 
g) . After stirring for 3 days at -20 e C and 
purification by "flash" chromatography [eluent : 
dichloromethane-methanol (90-10 by volune)]. 30 cc 
fractions being collected, followed by concentration of 
fractions 69 to 92 to dryness under reduced pressure 
15 (2.7 kPa) at 30'C, a yellow. solid (5.2 g) is obtained. 

which is dissolved in a mixture of acetone (45 cc) and 
diethyl ether (90 cc). The precipitate which forms is 
separated by filtration and then dried under reduced 

pressure (90 Pa) at 35°C to give 
20 26-(2-cyclopentylaminoethyl)thiopristinamycin I1 B 

(isomer A) (2.9 g) in the form of a pale yellow solid 

melting at about 144°C. 

NMR spectrum: 

1.50 to 2 (mt, ^CH 2 of cyclopentyl) 
25 1.73 (8, -CH 3 at 33) 

2.78 (mt. -H 4 ) 

2.85 to 3.05 (mt. -S-CH 2 -CH 2 N() 
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2.88 and 3.18 (2d, > 2 at 15) 
3.26 (mt. >-CH) 
3.42 (mt, -H 26 ) 
3.82 (s, S ,CH 2 at 17) 
4.70 (d, -H 27 ) 

5.48 (d, -H 13 ) 

6.18 (d, -H U) 

6.82 (mt. >H at 8) 
8.15 (s. -H 2Q ) 

2-cyclopentylaminoethanethiol can be obtained by 
m ethod similar to that described by D.D. Reynolds et 
al.. J.Org.Cbem. 26. 5109 (1961). 



- 83 - 

rcTTmmre EXAMPLE 1 

3-^rc.ptoqulnucHcHn. <2.8 fl 1. •«•' *• 8 
t4on of 5 «-..thyl.n.pH.t«n..yc1n l A U.4 ■ > 1- • 
ef ..th.nol <40 cc, 3 nd cht «0 ce>, end the ..U- 

tur .<nth.r. f»-C. « ^•"« t I' 

.on.entr.t.d to > t2 ' 7 kP,) 

,t M«C. The r..M- obt.<n.d « «"ded 1. .tM 

. th .r (100 cc) .n- « P«.«- » '"tr.tlon. Tk. 

15 i0l « thereby .bt.l-.d 1. ...■•< « th " 1 •"• r " " 

10 ««> end t f«- by H«. chro..to 8 r.phy t.l„.»tr 

.. t hyt.ne chL < M .« * voU.e>3, — ' 

n00 - «•-. «• 11 " " e °' b<n 

, n d then conc.ntr.t.d to dryne., under reduce • 

20 „. T Wa , et 10*C. The re.idu. i. .t «*l 

tth .r (120 cc,. The ..U« obt.ln.d U .»«■«.- » 
tr .t. then P-r^.d H .1- » 

r.u.nt: -ethyt I /-«"•* < 85J " ^ V ° lU " n ' 

eouect.n, 100-cc IrM.I— — * 5 » ? '- 
2 5 b <„ then concentrated to dry 
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ethyl ether (50 cc) and the solid thereby obtained sep. 
r.t.d by filtration, -shed with ethyl ether (3 x 5 cc> 
,„d then dried under reduced pressure (27 P.) 20°C. 
5e -I(3-«uinuclidinyl)thio.ethyl3pristin.»ycin I A C1.T 9> 

5 Hs thereby obtained in the for. of . p.l. r.U." solid, 
a. p. about 200°C. 

NHR spectru. 

Mixture of 4 iso.ers 

2.88 and 2.89 (2s, 4 -NCCH 3 > 2 > 
10 3.21 and 3.22 (2s, 4 ~CH 3 > 

6.51 and 6.53 (2d, 2 -NH-) 

6.57 and 6.58 (2d, 4e> 

7.82 and 7.85 C the H 6 of the 2 preponderant 
Iso.ers) 

i5 7.95 (-, the H 6 of the 2 .inority iso.ers) 

8.78 and 8.81 (2d, 6 -HH- of 2 preponderant iso.ers) 
8.98 and 9.0 (2d, 6 -HH- of the 2 .inority iso.ers) 
» 5 X strength aqueous solution of 5«-C(3-ouinuel i- 
di „yl)thio.ethyUpri.t..ycin l h is obtained uith: 

20 product • 

0.1N hydrochloric acid.. 0.98 cc 

distilled water Q« 2 cc 

3-Hercaptoquinuclidine .ay be prepared in the 

following »anner: 
25 Sodius, .ethyl.t. (0.5 .) is added t a solution 

of 3 -(.c.tylthio,auinuclidine (14.5 9 > I- -th.n.l (150 cc). 
The reaction .ixture is th ted under reflux for 



, hour. Sodiu. .ethyl.t. (0.5 g> is added ...i. and tM 

iixt t «t«d under reflux lor 2 hours. T «- 

tion .i.t.r. «• concentrated to dry •*•«' 

ur. (2.7 .Ml « 40°C. Oistill.d -ater C40 cc) » 

5 sdded to the residue obtained, follo«ed by acetic acd 

C H..t.l, 1 cc, to obtain a pH in the region of 

The .ixture obtained is extracted with ..ml- 
(3 » 20 cc). The co.bined organic phases are dried over 
, od , u . sulphate, filtered and then concentrated to dryness 
10 under reduced pressure (2.7 sP., at 30«>C. The brown, oil 
obtained is distilled under reduced pressure (920 Pa>; 
the fraction distilling at about 9*»C is collected. 
3-Hercaptoouinuclidine (2.8 g> «. thereby obtained. 

3-Uc.tylthio,quinuclidine .ay be obtained in the 

15 following tanner: 

Oii.opropyl axodic.rboxyl.te (31.6 cc, is added 
dr0 p-is. in the course of 30 .inutes to a solution, ..in- 
t .ined at 5«>C under an at.osphere of nitrogen, of tr,phenyl- 
phosohine U2 g, in tetrahydrofuran (300 cc,. The suspen- 
20 s ,on obtained i, then stirred for 30 -inutes at 3 C 

, olu tion of 3-hydroxy,uinucl C10.I .> 

(11.* «c> I. t.trahydro (600 cc, is then added 

t0 t <on, ««■* * 5 °'' « " ° f 

30 -inutes. The reaction .ixture is then st,rr.d for 

25 2 0hur..t.t..per.tur.inther. fl ionof20Oc. 

t centr.t.d to dryness under reduced pressure 

(2 7 k M> at 40»C. The oil obtained U dissolved in 



<3 x 160 cc>. Th. co.bined a,u >« hed 

tilth ethyl ether (100 ee) and then 

the region of 7 by adding sodiu. bicarbonate. The P« of 
5 the solution obtained 1, then edited t t • by adding 

. f9M drops of 10N aqueous sodiu. hydroxide solution. 

The „ixt erected -ith .ethylene chloride (3 x 

200 cc). The co.bined organic ph.s dried od,u. 

sulphate, filtered end concentrated to dry nder re- 

10 duced pressure (Z.7 *P.> « 30*0. 3 -(Ac.tylthio>ouinu- 
cl idine CU.T 9> i. hereby obt.in.d in the for. of , 
b ro-n oil CRf - 0.33; elu.nt: -ethylene chloride/.eth.nol 
(90:10 by voluBe)3. 

„ " Work ««» It to th.t described ,n 

Erf. but starting -ith 58 -.ethyl.n.pristin. B ycin 

lA (6.15 fl > .«* (3S)-3-.erc.ptoquinuclidine (1.1 ■> «d 

, ft . P t-o P cations by fl«h chro..to fl r.phy, collect- 

ing 50-cc fraction. Mst fl«h chro..to fl r.phy : .lu.nt: 
2 0 .ethylene chlorid./.ethanol by volu.e), concentra- 
tion to dry f «• —ion. 1. to 

. h r«» h ,. — chloride/.eth.nol C-.1. 

by volu.e>, concentration to dry f the fractions 

„ 203 56 -«(3S)-3-Quinuclidinynthio.ethyl>pris t1 n.- 

25 . yc inI A «... »> U obtained in the for. of a P-U 

yell o- po This Product .ay be obtained the crys 

t.Uired state in the folio-ins .anner: 
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5,-<t(3S>-3-0uinuclidinyimio«.ethyl>pristina..ycin I A 
(2.6 g) is dissolved in -eth.nol (20 cc>. A yello- solu- 
te is obtained. After filtration and drying under 

red ressure (27 P.) at 30«C, a crystalline precipi- 

5 t.te appears after pri.ing by scratching. 5«-<C(3S>-3- 
a uinuelidinyl3thio»ethyl>pri8tina»yein I A d-2 9> is 
obtained in the fora of -hits crystals, ..P. -bout 200°C 
(product crystallized in co.bin.tion uith .ethanol). 

NMR ,pectru«; 1 iso.er (traces of the iso-er in 

respect of the 5« carbon) 

0.62 (dd, J =15 and 6, 1H, 5B 2 > 



10. 




2.* (d, J - «, 1H, SB1> 

2.5 to 2.75 (., 5e 2 , 1H ofJ^]««« ™ of -CH 2 S-> 




20 



„ 2.9 to 3.20 (., -S-CH-, 1H of -CH 2 S- and ^ 

5,30 1 " 0f «2^) } 

4.98 (dd, J - 1* and 7.5, 1H, 5t,) 
5.30 (■, 2H, 5o and 4o> 
7.90 (dd, 1H, the H6> 

5S .{C(3S)-3-au1nuclidinyllthio.ethyl>pristina- 

. y cin U .1" be crystallized inthe followin, ..nner: 
5«-{i:(3S)-3-auinucHdinyUthio»ethyl>prist 1 na- ^ 
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' l k €17.4 «> is <"»olv «•«"• (87 cc> -hich 

hB$ b .en broo flh t to reflux b M.d. The solution 

00t .ined 1. flit. «e ,...1*1. ""H-l H..- 

5 obt .in.d .re fU«.r,- «- then -Hed. R.cryst.U nation 
ef the product («.. 9) obtained In .ceton. (75 cc) under 

the ...e conditions gives, after fU.r.t Uo-ed by 

dry i„ 9 under reduced pr (90 M, .t 20*C, whit. 

erys t.ls (12.2 9>, -P- »»<> ut ™5-190°C. 
10 l3S ).3-H.rc.ptoqulnucl1dlne -ay be obtained In the 

following Banner: 

10* .queous sodiu. hydroxide solution (30 cc) Is 

, dd ed slo-ly to a solution of (3S)-3-(.cetylthio)„uinu- 

cUdlne (29 .1 in "th.nol (30 cc) ..Int.in.d at approxi- 

8t . t ..per.t the r. 9 lon of 20<>C. The P« of the 

action - a value in t on 

of o by adding acetic acid (approxi.at.ly 10 «). The 
. ixtU re obtained is extracted with .ethylene chloride 

20 (3 x 100 cc>. The co.bin.d ■ »•* 

8od Iphate, filtered and concentrated to dryness 

und er reduced pressure (2.7 ».> 30°C. T I*» 

obt .i„.d i. Purified by distillation on duce - 

8ure (970 Pa) . (3S)-3-«erc.pto,ulnucl idine (12 «> « 

25 th ereb'y obtained in the fo t. crystal *»> "It 

46 o c ,„ d distil at 95°C under 970 P. <«, • ' 



at 

c * 1.1, lethan I). 
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(3S>-3-(Aeetylthio)quinuclidine .ay be obtained 
in , .anner .I.U.r to that described In -Kef. «»ut 
starting wUh tripbenylphosphine (104.8 g), diisopropyl 
.zodic.rboxyl.t. (80.8 g> and (3R)-3-hydroKyquinu.cl idine 
5 (25.7 g). (3S)-3-(Acetylthio)quinuel'idine (30 g> 

thereby obtained in the for. of a yellow oil W - 0.2; 
eluant: -ethylene chleHde/aeth.nol (90:10 by volu.e». 
according to ..P. Vol.nte, Tet. Let., » (33), 311* ("81) 
the 3 carbon of (R) configuration is converted to carbon 
10 of (S) configuration during the reaction. 

(3R)-3-Hydroxyquinuclidine is prepared according 
to the -ethod described by B. RIHG0AHL, B. RESUL and 
r. 0AHLB0M, Acta Phar... Suec. .16, 281 (1979). 

15 working In a .anner .I.U.r to that described in 

Ref. Bx.1, but starting with 54 -.ethylenepri.tina.ycin X* 
(6.15 g) and <3R)-3-.ereaptoquinucUdir,e (1 g), after 
. purification by flash chro.atography, collecting 40-cc 
Actions (eluant: .ethylene chloride/.ethanol (85:15 by 
20 V0 lu.e,3, and concentration to dryness of the fractions 
20 to 30, 5«-«(3R)-3-quinuclidinylJthio B ethyl>prist,na- 
.ycin I A (2 g> I* obtained in the for. of a beige pow- 
der, ..P. about 200°C. 
NHR speetru. 
25 0.58 (dd, J « 15 and 5.5,^*1, 5B 2 > 
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2.S0 <e, 1H, 58) 
2.35 <d, J - 15, 1H, 5B1> 
2.50 Cdd, 1H of -CH 2 S-> 
2.60 <dd, 1H, 5e 2 ) 
2.78 Cc, 1H Of 




4-95 (dd, 1H, 5ct> 

3 5.28 <c, 2H, 5a and 4a> 

« oe + n» Ha of the 1st isomer) 
7 87 (c, 1H x 0.85, the H 6 ot 

,.„ ... II . O.-S. «» «4 •» «• 1 ' 

.., »•••««- «• T" 

l5 5t .«<,„. S -.«<..«l«^«^'"' , •■•"" l>, " , "'"•" 

,. <»•« " «•""' '"" ol "'; ltK 

- :< 

. h. '•' " " '/ 

t>l , ,,0.2* .> ••<"«"- -'• """" C ' . 



..nner si.il-.r to th.t described in Ref. Ex.2, but star- 
ting with (3R)-3-(aeetylthio)quinuelidine (32.5 g) and 
ION aqueous sodiu. hydroxide solution (35 «c); <3R>-3- 
.ere.ptoquinuclidine (11.5 g> i« obtained in the for. of 
5 „hite crystals which .elt af««C and distil at 90»C under 
830 Pa (a* 0 •♦121°, C - 1.1, -ethanol). 

(3R)-3-(Acetylthio)quinuelidine .ay be obtained 

i„ , ..nner si.ilar to that described in Ref . Ex. 1, but 
starting with triphenylphosphine (104.8 g>, diisopropyl 

10 aiodic.rboxylate (80.6 g) and (3S)-3-hydro*yquinucl idine 
(25.7 g>. (3R)-3-(Aeetylthio)quinuelidine (33.8 g) is 
thereby obtained in the for. of a p>l< brown oil CRf = 
0.4; elu.nt: .ethylene chlorid./.ethanol (80:20 by volu-.n. 
(3S)-3-Hydroxyquinuclidine is prepared according 

15 to the ..thod described by B. RIN60AHL et .1., Act. Ph.r.. 

Suec. 16, 281 (1979). 
PTgwreUKE EXAKFIJB A 

working in a ..nner si.il.r to that described in 
Ref. EX.1, but starting with 5«-.ethyl.n.pr ist in.-yc in I A 
20 (3.5 g) and 4-.erc.ptoquinuclidin. (0.6 g) and after con- 
c.ntr.tion to dryness, a solid i, obtained which is 
sti rr.d in ethyl ether. After filtration, a beige solid 
(3.6 g) is isolated, and purified by flash chro.atogr.phy, 
collecting 50-cc fr.cti ns C.lu.nt: -ethylene chloride/ 
25 .ethanol (85:15 by v lu.e». After concentration to dry- 
ness of fractions 19 t 35 ng with ethyl ether, fU- 

tr.tion and then drying f the resulting solid 
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redue ure «.T HP.) 20-C, S.-CU-auinuclidinyO- 

th io.ethyUpri.tin..ycio I* .> 1. obt.^ed in the 

for. of a. off-wMte po-der, -.P- .bout 200°C. 

HHR spectru. (2 li—r. in respect of the 5« c.r- 
5bon, in the ratio 85:15 .pproxi.ately ) : 

0.62 (dd, J - 15 and 5.5, 1H, 5B 2 > 

1.87 (t, 6H, -S- \>a±/ * 

2.20 (e, 1H, 5«) 
2.28 <e, 1H, -CH2-S-) 
XO 2.35 <d, J - 15, 1H, 5B1> 

2.47 (dd, 1H, 5C2> 

rf \ 

3.10 Ct, 6H, -S-W 0 " 2 / } 

3.22 <dd, 1H, -CH2-S-) 
5.01 (dd, 1H, 5ei> 
15 5.29 (broad d, J ■ 5.5, 5a) 

T.86 (C 0.85H, the H 6 of the pr.po t i.o.er, 

7.92 (C 0.15H, the H 6 of the .inority i.o.er) 

4-Mre.p* -ctidine .ay be obtained according 

t0 th . .ethod -escribed by *. SROB, HeW. Chi.. Acta, 57, 

20Z339 (1974). 

pyranrem? EXAKPL5 5 

The pr cedure is ,l.H.r to that described in 
Ref.ac.1, but startin 9 -Uh 5s -.ethytenevir 9 ini. B ycin S 

(1.2 g) methanol ■ 



- 93 - 



10 



( 20cc) and (3R>-3-..rc.ptoquinucl idine (0.21 9 >. **»•»■ 
purification by flash chro.atogr.phy, collecting 10-cc 
fr.ctions t.lu.nt. -ethylene chloride/.ethanol (95:5 by 
volu.e) up to the fraction 35, then .ethylene chloride/ 
.eth.nol (80:20 by v.Lu.t)]. concentr.tion to dryness of 
the fr.ctions 47 to 55 end drying under reduced pressure 
(2.7 kPa) at 30°C, 5«-«(3R>-3-auinuclidinyUthio«.ethyl>- 
virgini.»yc1n S (0.6 g) is obtained in the for. of an off- 
uhite powder, ..P. about 185°C. 

HHR spectru. (2 iso.ers in respect of the 5 « car- 
bon, in the-ratio 80:20 approxi.ately): 

0.4 (dd, J « 15 and 5.5, 1H, 5B2> 
1.5 to 2.2 <c, 5H, -S 





H 

15 2.34 <d, J « 15, 1H, 5B1> 
2.52 (dd, 1H of -CH 2 S-> 
2.63 (dd, 1H, Stz) 
2.78 <dd, 1H of -S (^\ 
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3.48 Cc, 1H, -S 



H H 



4.94 (dd, 1H, 5ei> 
S.27 (broad d, J « 5, 1H, 5o) 
7.82 (dd, 4 - * -nd 1, the H 6 of the 1st iso.er) 
5 7.9 (dd, J - * -nd 1, the H 6 of the 2nd isomer) 

The procedure is sUU.r to that described in 
Her. Ex. 1, but starting with 5a-.ethylenevir9inian.ycin S(1.1«) 
to methano! (20 co) ana (^-^xcap^uinuclidine (0.19 «). After 

10pur ific.tion by flash c togr.phy, 

fra .H... tenant: Loride,.eth.no( (90:10 by . 

vol ...». concentration to dryness of fraction, 1. 

and -ryin — C..7 -* » <' »" 

C(3S)-3-, U inuclidinyt3thio.ethyl virginia.ycin S (0.5 9> 

. n»i» vellow powder, «.P- about 
15 is obtained in the for. of a pale yellow 

190°C. 

NHR spectru. » i««r. in respect of the 5a car- 
bon, in the ratio 85,15 approKi.ately): 
0.39 (dd, J = 15 «nd 5, 1H, 5B 2 > 
20 1l5 t ,2.S («, 5H,-Sw?S- ,5.) 




2.11 (c, 1H, 

H' 

2.34 (d, J - 15, 1H, 5B1> 
2.52 (dd, 1H of -CH 2 S-) 
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2.64 (dd, 1H, Sea) 
2.66 (dd, 1H of -S 




2.90 to 3.2 (c, 6H, 1H of rCH 2 -S-, and rS 
3.3 to 3.5 (c, 1H of -S 





5 4.95 (dd, 1H, Sc^ 

5.27 (broad d, 1H, 5a) 

7.80 (dd, J * 4 and 1, 1H x 0.85, the h*6 of the 
1st isomer) 

7.90 (dd, J = 4 and 1, 1H x 0.15, the H 0 of the 

10 2nd isomer) 

KBFEREK3B EXACTIiE 7 

Working in a Banner similar to that described in 
Ref. Ex. 2, but starting with (3S)-3-Bercaptoquinucl idine 
(1.62 g> «nd stirring at -20°C for 20 hours, a beige 

15 »eringue-Uke product (11.4 g) is obtained after concen- 
tration to dryness under reduced pressure (2.7 kPa) at 
30°C, and this is stirred in diethyl, ether (100 cc), fil- 
tered and then rinsed with the sane solvent (3 x 20 cc). 
This product may be recrystall ized in acetone as described 

20 in Ref. Ex.2, t give 56--CC (3S )-3-quinuc I idinyU th iose thyl>- 
pristinamycin I A (6.6 g) in the fori f white crystals, 
a. p. about 198-200°C, the characteristics wh^ch are identi- 
cal to th se f the product obtained in Ref. Ex.2, and 
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containing 3 X of .inority iso.er assayed by HPLC. 

KTiFBRENOE EXAMPLE 8 

<3S)-3-HercaptoquinucUdine (0.18 g) dissolved in 

acetone (5 cc) is added at -20°C in the course of 1 hour 
5 to a solution of Sa-.ethylenepristinamyc in I A C1 9> In 
acetone (20 cc). After 18 hours' stirring at -Z0°C, the 
reaction .ixture is filtered and the solid rinsed -ith 
acetone (3 x 2 cc). After being dried in the air, $•- 
<C(3S)-3-quin U elidinyUthio«ethyl>pristina«ycin I A (0.6 g) 

10 is obtained in the for. of white crystals, ..p. about 190°C, 

the characteristics of which are identical to those of the 

product obtained in Ref. Ex.2 and containing 3 X of the 

■inority 5«-iso.er assayed by HPLC. 

pcttibTOGE EXAMPLE 9 

(3S)-3-Hercaptoquinuclidine (0.16 g> dissolved in 

acetone (5 cc) is added at -78»C to a solution of S«- 
•ethylenepristina-yein l k (1.22 9> <" «•*•»• <1S ee) ' 
and the solution obtained is stirred under nitrogen for 
24 hours at -78°C. The reaction -ixture is then concen-^ 
20 tr.ted to dryness under reduced pressure (2.7 kPa) at 30°C 
to give 1.4 g of a cr.a.-white solid containing 5 X of 
.inority is .er assayed by HPLC and having characteristic, 
identical t those of the product bt.ined in Ref. B. 2. 



15 
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The present inv ntion alB provides pharmac utical 
compositions comprising a compound f th formula (I), 
in the free form or, preferably, in the form of an 
addition salt with a pharmaceutically acceptable acid, 

5 optionally in association with a known synergistine or, 
preferably, a synergistine of the formula (XI) or 
(XI v) it being possible for the composition or 
association also to contain any other pharmaceutically 
compatible product which is inert or physiologically 

10 active. The compositions of the invention can be 
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administered by parenteral, oral, r.et.l or topical rout.. 

Sterile co-positions for parenteral ad.inistretion 
can be, preferably, .queous or nonaqueous solutions, sus- 
pensions or emulsions. Water, propylene glycol, a poly- 
ethylene glycol), vegetable oils, especially olive oil, 
injectable organic esters, for exa.ple ethyl ol.ate, or 
other suitable organic solvents, can be used as a solvent 
or vehicle. These compositions can also contain adju- 
vants, especially netting agents, isotonizing agents, 
e.ulsifiers, dispers.nts and stabilizers. Sterilization 
can be carried out in various -ays, for exa.ple by an 
asepticizing filtration, by adding sterilizing agents to 
the composition, by irradiation or by heating. They can 
also be prepared in the for. of sterile solid compositions 
which can be dissolved in an injectable Sterile medium at 

the tiie of use* 

Tablets, Pills, po-ders or granules can be employed 
, s solid co.positions for oral ad.inistr.tion. In these 
compositions, the active product according to the invention 
(optionally combined with another ph.r.aceutic.lly co-P-ti- 
bl. product) is mixed with one or more inert diluents or 
adjuvants such as sucrose, lactose or starch. These compo- 
sitions can also co.prise substances other than diluents, 
for exa.ple a lubricant such as magnesiu. stearate. 

Pharmaceutical^ acceptable e.ulsions, solutions, 
.uspensions, syrups and elixirs containing inert diluents 
tt ,» as water or paraffin oil can be used as liquid 



compositions for oral administration. These 
compositions can also comprise substances ther than 
the diluents, for example wetting agents, sweeteners or 
flavourings. 

5 Compositions for rectal administration are 

suppositories or rental capsules which contain, in 
addition to the active substance, excipients such as 

cocoa butter, semi-synthetic glycerides or 

poly(ethylene glycols). 
10 Compositions for topical administration can be, for 

example, creams, salves, lotions, eye lotions, mouth 

washes, nasal drops or aerosols. 

In general, when the compounds of general formula 

(I) are associated with known synergistins , or 
15 synergistins described in EP 133096 or 133097 or of 

formula (XI?) the ratio is from 10:90* to 90:10* 

preferably 50% to 50% wt/wt. 

In human therapy, the products according to the 

invention, which may be combined with known 
20 synergistins or preferably with synergistins of general 

formula (XI) or (XI?) are especially useful in the 

treatment of infections of a bacterial origin. Ihe 

dosages depend on the required effect and on the 

duration of treatment; for an adult, they are generally 
25 between 500 and 2000 mg per day by parenteral route, 

especially by an intravenous route such as a slow 
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perfusion, th dosage of known synergistin or 
synergistin of general formula (XI) or (XI*) if 
present itself being between 500 and 2000 mg per day. 

As a general rule, the practitioner will determine 
5 the dosage which he or she considers the most suitable, 
depending on the age, weight and all the other 
individual characteristics of the subject to be treated. 

The following examples, given without implying any 
limitation, illustrates the compositions according to 
10 the invention. 
EXAMPLE A 

An injectable solution for perfusion, containing 5 
g/1 of active product having the following composition 
is prepared: 

15 - 16-deoxy-26-(2-diethylaminoethyl) sulphonyl-16alpha- 
hydroxypristinamycin II fi (isomer A) 5 g 

- 0.1 N aqueous solution of hydrochloric acid 49 cc 

- distilled water q.s. 1000 cC 
EXAMPLE B 

20 An injectable solution for perfusion, containing 1 
g/1 of active mixture having the following composition 
is prepared: 

- 16-deoxy-26-(2-diethylaminoethyl)sulphinyl-16alpha- 

hydroxypristinamycin II B (isomer A 2 ) 0.6 g 
25 - 5 J-[2-(4-methyl-l-piperazinyl)ethyl]- 

thiomethylpristinamycin I A 0.4g 

- 0.1 N aqueous solution of hydrochloric acid 12.7 cc 

- distilled water q.s. 1000 cc 
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EXAMPLE C 

An injectable solution for perfusion, containing 1 
g/1 of active mixture having the following composition 
is prepared: 

- 16-deoxy-26-(2-diethylaminoethyl)sulphinyl-16alpha- 

hydroxypristinamycin II g (isomer A 2 ) 0.6 g 

- 5j -[3(S)-quinuclidinyl- 

thiomethylpristinamycin I A 0.4g 

- 0.1 N aqueous solution of hydrochloric acid 12.7 cc 

- distilled water q.s. 1000 cc 

EXAMPLE D 

An injectable solution for perfusion, containing 1 
g/1 of active mixture having the following composition 
is prepared: 

- 16-deoxy-26-(2-diethylaminoethyl)sulphonyl-16alpha- 

hydroxypristinamycin (isomer A ) 0.6 g 

- 5i -[3(R)-quinuclidinyl- 

thiomethylpristinamycin I A 0.4g 

- 0.1 N aqueous solution of hydrochloric acid 12.7 cc 

- distilled water q.s. 1000 cc 

EXAMPLE E 

An injectable solution for perfusion, containing 1 
g/1 of active mixture having the following composition 
is prepared: 

- 16-deoxy-26-(2-diisopropylaminoethyl)thio-16alpha- 

hydroxypristinamycin Il g (isomer A) 0.6 g 

- 5 S -[3-quinuclidinyl- 

thiomethylpristinamycin I A 

- 0.1 N aqueous solution of hydrochloric acid 12.7 cc 

- distilled water q.s. 1000 cc 
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CLAIMS 

1 . A pristinamycin II B derivative of the 

formula : 




en 



in which Ri denotes 

L an alkylthio radical containing 1 to 5 carbon 

atoms, substituted 

i) with one or two alkylamino or dialkylanino 
radicals in which the alkyl portions, which contain 1 to 
5 „rbon ato-s, can optionally for., together with the 
nitrogen ato. to which they .re linked, a saturated hetero- 
cyclic radical chosen from 1-pyrrol idinyl, piperidino, 
1-azetidinyt, 1-.t«pinyl, morpholino, th io-orphol ino and 
Vpip.r.xinyl (optionally substituted with an alkyl radi- 
cal containing 1 to S carbon ato»s>, or alternatively 
ii) with a 2- or 3-pyrrol idinyl, 2-, 3" ° r 4 " 
pip.ridyl, Z- or 3-.»tidinyl or 2-, 3- r *-.,.pinyl 
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radical, 

2. a radical of general formula: 

Het-S- <"> 
in which Het denotes a 3-pyrrolidinyl, 3- or *-piperidyl, 
3-a^etidinyl or 3- or 4-atepinyl radical, optionally sub- 
stituted with an alkyl radical containing 1 to 5 carbon 
atoms, 

3. a dialkylamino radical in which the alkyl portions, 
which contain 1 to 5 earbon atoms, can optionally form, 
together with the nitrogen atom to which they are linked, 

, saturated het.rocy:Uc radical chosen from 1-pyrroUdinyl, 
piperidino, 1-azetidinyl, 1-azepinyl, morpholino, thio- 
morpholino and 1- P ipe r.z iny I Optionally substituted with 
an alkyl radical containing 1 to 5 carbon atoms), 

4. a radical of general formula: 

*2 - s - (m) 

D 

in which R2 denotes 

i) either a *- to 7-membered nitrogen-containing 

heterocyclic radical optionally containing one or more 
other h.t.ro atoms chosen from nitrogen, oxygen or sulphur 
in the stat. of sulphoxide or sulphone, and optionally 
substituted with an alkyl radical, 

ii) or an alkyl chain containing 2 to « carbon 
,t ms and substituted with 1 or 2 radicals chosen fro. 
phenyl, cyclo.lkyl.-ino or N-.lkyl-H-cycloalkyla»ino con- 
taining 3 to 6rix**to=s,alkylamino, dialkylamino or 
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dielkylcarba.oylOKy, tht alkyl portion, of thtst last 2 
radical, optionally being able to for., «Uh th. nitrogen 
.to. to «hich th.y .r. .tt.ch.d, . *- to 7-«e.bered s.tu- 
r.t.d or unsaturated heterocyclic radical optionally con- 
taining another h.tero .to. chosen fro. nitrogen, oxygen 
cr sulphur in the state of sulphoxide or sulphone, and 
optionally substituted ,1th an alkyl radical), or substi- 
tuted with on. or .or. *- to 7-.«.b.r.d nitrogen-contain- 
ing heterocyclic radical, optionally containing 1 or 2 

other hetero ato.s chosen fro. nitr «y 9 en or sulphur 

in the tt.t. of sulphoiide or aulphone, these heterocyclic 
radicals optionally being substituted -ith .n alkyl radi- 
cal, the ..id heterocyclic radicals being attached to the 
chain which bears the. via a carbon .to., .Itk the proviso 
th .t at le.st one of th. substituents borne by the above 
alkyl chain is a nitrogen-containing substitu.nt capable 
of for.ing salt,, or [ (S)-l-.nethyl-2-pyrrolidinyl]. D ethyl, and 
the sy.bol n egu.ls 1 or 2, 

5 . az> alkylaciDO raaical which la optionally 

substituted by a hydroxy (e.g. the 2-hydroxyethylaaiBO 
radical) or alkylamino or 
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diaUcylamlnOi the alkyl portions of this Last 

radical optionally being able to form, with the nitrogen 
atom to which they are attached, a 4- to 7-aenbered satu- 
rated or unsaturated heterocyclic radical optionally con- 

5 taining another hetero atom chosen from nitrogen, oxygen 
or sulphur in the state of sulphoxide or sulphone, and 
optionally substituted with an alkyl radical), or substi- 
tuted with one or mors 4- to 7-membered nitrogen-contain- 
ing heterocyclic radicals optionally containing 1 or 2 

10 other hetero atoms chosen from nitrogen, oxygen or sulphur 
in the state of sulphoxide or sulphone, these heterocyclic 
radicals optionally being substituted with an aLkyl radi- 
cal, the said heterocyclic radicals being attached to the 
chain which bears them via a carbon atom, 

with the proviso that the 
aikyl radicals and portions mentioned above are linear or 
branched and contain, except where otherwise stated, 1 to 
10 carbon atoms, and its isomeric forms and their mixtures. 

2. 16-deoxy-26- (2-diethylarainoethyl) sulphonyl- 
16alpha-hydroxypristinamycin (isomer A) and its isomers 
and salts, 

3. i6-deoxy-26-(2-diethylaminoethyl) sulphonyl- 
16beta-hydroxypristinan»ycin II B (isomer A) and its isomers 
and salts. 
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4. i6-deoxy-26- (2-diisopropylaminoethyl) thio- 
16alpha-hydroxypristinamycin II B (isomer A) and its isomers 
and salts. 

5. 16-deoxy-26- (2-diisopropylaminoethyl) thio- 
16beta-hydroxypristinamycin II B (isomer A) and its isomers 
and salts. 

6. i6-deoxy-26- (2-diisopropylaminoethyl) - 
sulphinyl-16alpha-hydroxypristinamycin II B (isomer A 2 ) and 

its isomers and salts. 

7. i6-deoxy-26- (2-diisopropylaminoethyl) - 

sulphinyl-16beta-hydroxypristinamycin H B (isomer A 2 ) and 

its isomers and salts. 

8. 16-deoxy-26- (2-diethylaminoethyl) thio- 
IGbeta-hydroxy-pristinamycin H B (isomer A) and its isomers 

and salts. 

9. 16-deoxy-26- (2-diethylaminoethyl) thio- 
16alpha-hydroxypristinamycin II B (isomer A) and its isomers 

and salts. 

10. 16-deoxy-26- (2-diethylaminoethyl) sulphinyl- 
Igalpha-hydroxypristinamycin II B (isomer A 2 ) and its 

isomers and salts. 

11. i6-deoxy-26- (2-diethylaminoethyl) sulphinyl- 

16alpha-hydroxypristinamycin H B (isomers ^ + A 2 ) and its 
isomers and salts. 
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12. 16-deoxy-26- (2-diethylaminoethyl) sulphinyl- 

16beta-hydroxypristinaraycin (isomer A 2 ) and its isomers and 

( 

salts. 

13. i6-deoxy-26-ethylamino-16beta-hydroxy- 

pristinamycin II B (isomer A) 'and its Isomers and salts. 

14. i6-deoxy-26-ethylamino-16alpha-hydroxy- 

pristinamycin II B (isomer A) and its isomers and salts. 

15. 16-deoxy-26- (2-diethylaminoethyl) amino- 
16alpha-hydroxypristinaroycin H B and its isomers and salts. 

16. 16-deoxy-26- (2-diethylaminoethyl) amino- 
16beta-hydroxypristinamycin II fi and its isomers and salts. 

17. Process for the preparation of a compound as 
claimed in claim 1 which comprises reducing a compound of 
the general formula: 



(IV) 




where is as defined in claim V 
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in which R 2 is defined as above , it being understood that 
v?here R 2 contains a sulphur containing heterocyclic ring 
the sulphur atom can be in the form of a sulphide, 
sulphoxide or sulphone. 

20. Process for the preparation of a compound as 
claimed in claim 1 substantially as described in any of the 
foregoing Examples. 

21. A pristinamycin II B derivative as claimed in 
claim 1 when prepared by a process as claimed in any one of 
claims 17 to 20. 

22. A pharmaceutical composition comprising a 
pristinamycin II B derivative as claimed in any one of 
claims 1 to 16 and 21 in association with an inert 
pharmaceutically acceptable carrier or coating and/or 
pristinamycin virginiamycin S, or a soluble synergistin 
derivative of general formula XI as hereinbefore defined. 
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